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.»eProduced by Girdler plant ...continuously 


OR EFFICIENT HYDROGENATION, get the facts on Girdler HYGIRTOL®  GIRDLER DESIGNS processes and plants 
Plants. They produce hydrogen of purity exceeding 99.8% at the lowest 
cost of all commercial methods. In many cases the hydrogen is preferred 
to electrolytic hydrogen since the oxygen content is so low. GIRDLER MANUFACTURES processing apparatus 
Operation is continuous, practically automatic, instrument-controlled, 
and output can be varied readily from 50% to 110% of rated capacity. GAS PROCESSES DIVISION: 
Only one operator per shift is required, and operation is safe and clean, 
with no dust, smoke, or nome. sae 2 Hydrogen Production Plants Acetylene Plents 
Girdler assumes unit responsibility for all phases of process projects such —_ Hydrogen Cyanide Plants | AmmoniumNitrate Plants 
as this . . . design, engineering, and construction. Such centralization of Synthesis Gas Plants Catalysts and Activated 
responsibility assures coordination and sound results. Call the nearby Plastics Materiais Plants Carbon 
Girdler office today. 


* HYGIRTOL—Trade Mark of The Girdler Corporation 


the GIRDLER Ce pestiow 


LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, Tulsa, San Francisco ¢ In Canada: Girdler Corporation of Canada Limited, Toronto 


GIRDLER BUILDS processing plants 


Chemical Processing Plants Sulphur Plants 
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GUIDED TOUR 


What’s Coming Up 


Our next issue will be a special one 
on Heat Technology. It will have a 
dozen or more articles on the produc- 
tion, containment, transport and 
transfer of heat and cold. 

In later months we'll continue, of 
course, Gilmour’s popular series on 
shortcuts to heat exchanger design 
as well as Rubin’s new series on heat 
exchanger costs. Another article will 
deal with the design of cooling ponds. 

Then there’ll be a practical article 
on how to pick corrosion resistant 
materials. Another will tell how the 
small company can set up its own cor- 
rosion test program. 

Packed towers will call for two en- 
gineering articles. Developments in 
plastics process equipment will soon 
be the subject of a special report. 

The ever-popular subject of costs 
and cost estimating will be repre- 
sented by articles covering the eco- 
nomics of chemical packaging, power 
plant costs, the elements of plant cost, 
dust collector costs and the economic 
aspects of inventories. 


R 


CALLAHAM 


EDITOR 


. « « Today’s need, tomorrow’s trend, point 


toward chlorine-sans-caustic. 


Already solid development work is un- 
der way. And by 1960 at least 200,000 
tons of chlorine yearly may well be made 
by processes that produce no caustic soda. 

Looking ahead, Author Gordon points 
out those methods most likely to succeed. 
He examines their technology, spells out 
their impact in this first published survey 


of the field (Feature Article). 


ws 


Fluidized solids now comes of age. 
As a new unit operation, the fluidized 
solids technique has much to offer chemical 
processors. Author Sittig here gives a 
timely survey of fluidization know-how and 


process applications (Feature Report). 


a 


Want to know what’s happening? 

Why Kidde now sees the green light for 
atomic power reactors? Or how Kaiser uses 
sink-float to upgrade dolomite? 


Or why a new German coal gasifier uses 


ws 


Please turn page 





the pulse-jet or buzz bomb principle and 
is pulling wide attention? 

How SRRL’s filtration-extraction process 
gives more and better oils—or how 
Bamag’s use of the explosive action of 
steam under vacuum upgrades fish oil? 

Or how Union Oil’s Hyperflow gas-lift 
method elevates dense solids? (What's 


Happening .. .). 


a 


How you can use cathodic protection: 


Now you can use this pioneer technique 


right in your own plant to cut down corro- 
sion of tanks, heat exchangers, clarifiers 
and other equipment. Author Sudrabin tells 
how (Feature Article). 


oe 


New data on heat exchanger costs. 
Here Author Rubin gives up-to-date unit 

costs, physical data, factors that influence 

selection—everything you need for a sound 


evaluation (Feature Article). 
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Reduce 
Maintenance 


“ECONOMIZERS” 
1. ALLSTEEL Superstructure. 


2. Bolted packing box. 


3. Forged fabricated bonnets 
and blind heads. 


4. Through-boited bonnets and 
blind heads. 


5. Stainless steel spring stem. 
6. Oilite Bearings, friction-free. 


7. The “DAHL SEAL” —a fric- 
tionless Valve Stem Seal — of 
Tefion. 


8. Metallic Bellows Seals of 
Stainless Steel, Monel, Nickel 
and Hastelloy. 


: ae) ee ae ae ar Cy, \ 


HAMMEL-DAHL COMPANY — 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S.A. 





eveland Denver Detroit Houston Kalamazoo 

New York Pittsburgh Salt Lake City 

Toledo Tulsa Wilmington, Del 

AND DISTRIBUTED BY @elilelele The Guelph Engineering Co., Ltd., Guelph, Ontario 


Blakeborough & Sons td., Brighouse, Yorks rance Premafrance, Paris 
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Large-capacity filter 


is easy to clean between cycles 





One man can open this filter, dump the cake from it, and close it 
again—in about ten minutes! 

That’s one reason why the Niagara Style “H” Filter can cut 
your costs on large liquid filtration and solids recovery applications. 

Niagara can now offer you both vertical and horizontal pressure- 
leaf filters, with unit sizes from 20 to 1500 square feet. If you are a 
big user of filtration, you'll want all the facts on what these filters 











can do for you. Just write or mail the coupon today. 





JACKETING IS NO PROBLEM, EITHER 





LARGE CAPACITY—The Style “H” 
Filter delivers high-clarity filtrate 
at rates up to 45,000 GPH. Sizes 
range up to 1500 sq. ft. of working 
filter area in one compact, leak- 
proof unit. 


ALLOY CONSTRUCTION—AT LOWER 
cost— Because of its simple fabri- 


cated design, you can have the 
Niagara Filter in stainless steel 
and other alloys, for corrosion re- 
sistance, at low cost. Special linings 
are available, too. 


EXCELLENT CAKE-WASHING CHAR- 
ACTERISTICS—Almost true dis- 
placement washing. 


—The filter shell can be readily 
jacketed for heating or cooling at 
minimum additional cost. 


LOW DAY-TO-DAY CosT—Tending 
the filter is a part-time job for one 
man. The all-metal leaves rarely 
require cloths— another big saving. 








NIAGARA FILTER Division, American Machine and Metals, Inc. 
© 3087 Main $t., Buffalo 14, N.Y. 
‘ Please send information on 
Niagara Pressure-Leaf Filters. 


() Horizontal (Style “H”’) C) Vertical 





Engineering and Sales Office: 3087 Main St., Buffalo 14, N. Y. 
(When writing, please use above address) 
Factory: East Moline, Ulinois 
IN EUROPE: Niagara Filters Europe, 36 Leidsegracht, Amsterdam-C, Holland 
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<q In same plant. Eight 3-inch rub- 
ber lined Grinnell-Saunders Dia- 
phragm Valves, handling 8% to 
10% Ferric Chloride, at atmospheric 
temperature 


A job well-suited to 


GRINNELL- SAUNDERS DIAPHRAGM VALV 


Streamlined flow. Smooth, streamlined passage, without 
pockets, prevents trapping of solids. Frictional resistance 
is at a minimum — regardless of direction of fluid flow. No 
disc holder in fluid stream. 

Leak-tight closure against grit, scale, suspended solids. 
The resilient diaphragm, plus the large area of contact, gives 
leak-tight closure against pressure or vacuum. 

Working parts absolutely isolated from fivid. Dia- 
phragm completely seals off working parts from fluid in 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island 


ES 


the line. No sticking, clogging or corroding of working parts. 
Valve lubricant cannot contaminate fluids. 

Body, lining and diaphragm materials to meet service 
condition. Bodies stocked in cast iron, malleable iron, 
stainless steel, bronze and aluminum; other materials on 
special orders. Valve bodies lined with lead, glass, natural 
rubber or neoprene. Diaphragm materials of natural rubber 
or synthetics. 

Minimum maintenance. No refacing or reseating is re- 
quired. No packing glands to demand attention. New dia- 
phragm can be inserted without removing valve body from 
the line. 


Write for Grinnell-Saunders Diaphragm Valve Catalog 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe hangers and supports °* Thermolier unit heaters ° valves 


engineered 
prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems . 


Amco air conditioning systems 
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Another new development using 


B. E. Goodrich Chemical raw materials 


... can be used again and again! 


HE plastisol lining in the drum 

pictured is a lifesaver for the drum 
—and a cost-saver for the shipper! 
The plastisol is made with Geon paste 
resin. It protects the metal against 
corrosion by sulfuric acid, ferric sul- 
fate, sodium hypochlorite and other 
acids and corrosive chemicals. It per- 
mits use of ordinary metal drums, 
instead of breakable containers. And 
these plastisol-lined drums can be 
used over and over. Some have been 
on the job for three years! You can 


see how this Geon-based plastisol 
cuts costs. 

Perhaps a plastisol like this can 
help you improve or develop prod- 
ucts to make savings—to bring in 
more sales. For Geon-based plastisols 
can be used to coat, cast, mold or dip. 
They resist heatand cold, oils, greases, 
aging, abrasion and many chemicals. 
They require no expensive mixing 
equipment, no solvents, no recovery 
systems. For helpful, technical infor- 
mation on their uses, or on your spe- 


Drum lined with Geon-based plastisol— 
used for shipping acid. 


cific requirement, please write Dept. 
GE-5, B. F. Goodrich Chemical Com- 
pany, Rose Building, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


a 


or Be 
“ 

we Si 
of ' 


Polyvinyl, WIZE, & 


GEON RESINS « GOOD-RITE PLASTICIZERS ... fhe ideal team to make products easier, better and more saleable, 


GEON polyvinyl! materials 
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HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers © 


HARMON colors 
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HERE’S HOW 





PROCESSING LINES ARE 


Look at the Streamlined flow pat- 


means 5 . 
action day after day through 
years of service without atten- 
tion. Proof of this is in what so 


many users soy... “put thé 
T000. on the line and forget it." 





AGAINST 
VALVE 
TROUBLES 





When you put this Streamlined construction on your 
lines you have no complicated parts to get out of 
order, no small ports or passages to clog up. There 
are no close fits. It's straight line flow all the way 
flow that gives you maximum capacity, close 
delivery pressure control, and tight closures — flow 
that saves you money all along the line — flow that 
means elimination of failures — speedier production 
and no spoilage. 





CONTROLS.. 


(CASH STANDARD 


WRITE FOR BULLETIN 962 


A. W. CASH COMPANY 


ILLINOIS 


DECATUR, 








BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 





BULLETIN 950—feotures the CASH 
STANDARD Type D Single Seat 
pressure Reducing and Regulating 
Valves for use with most fluids. 
Shows simple inner working parts 
that save in maintenance. Diagram 
explains how valve works, Blue- 
print shows simplicity of installa- 
tion. 

Bn sitel re at hea] 











BULLETIN 965—features the CASH 
STANDARD ‘'42" Series—a com- 
plete line of balanced lever 
valves for handling almost any- 
thing that will flow through a 
pipe except some injurious chem- 
icals. Two full pages show 16 In- 
stallations with descriptions. 





BULLETIN 967—feotures the CASH 
STANDARD Tye || Condenser Wa- 
ter Regulator — self-contained — 
pilot-operated for controlling the 
flow of cooling water to conden- 
ser coils. Used with water or air 
—with any gas or oll that is non- 
corrosive—and with all refrigerat- 
ing fluids. Blueprints show installa- 
tion at outlet of condenser and at 
inlet. Capacity charts are shown. 
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THIS IS Your 
FILTRATION-FACT- 
FINDING DEPARTMENT 


Use it Before You 
_ Start Spending Money & 
Filtering Equipme 
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The mezzanine 
» Shows 
feed and filtrate tanks 


e Bird Research and Development Cen- 
s here and ready for you to use, just as if 
building was on your own grounds. The 
purpose of its trained staff and com- 
hensive facilities is to produce the facts on 
ration performance and cost before you 
ake your equipment investment. Findings 
ill be unprejudiced because Bird builds so 
many types of filters and centrifugals. 
Making use of these complete and special- 
ized test facilities makes it easy for you to get 
the right answers on your solids-liquids sep- 
aration problems quickly, surely and without 
risking your hard earned dollars. Why not 
take advantage of it? 





Fractionating columns made by An- 
sonia Copper & Iron Works, Cincinnati, 
Ohie, for a prominent chemical com- 
pany. Ansonia wes established in 
1896, and has always been a cus- 
tomer of Revere—good companies 
like to do business with each other! 


@ We wish we could tell you the complete story about 
the two pieces of chemical equipment shown here. All 
we can say is that they are fractionating columns, made 
by Ansonia Copper & Iron Works, Inc., Cincinnati, 
Ohio, for a well-known company. Both columns are 40 
feet high, and one has a diameter of 30 inches, the other 
24 inches. Revere supplied phosphor deoxidized copper 
plates, and copper pipe. Fabricating includes silver braz- 
ing with compressed natural gas. 

You will find a lot of copper, various types of Revere 
Copper, in chemical plants. The metal has many advan- 
tages, including the highest heat transfer of any commer- 
cial metal, complete lack of reaction to many chemical 
fluids and gases, long life, the high electrical conductivity 
that is sometimes important, and surprisingly easy fabri- 
cation by stamping, bending, soldering, welding, brazing. 
If you are fabricating or ordering chemical equipment, 
look into Revere Copper. We will gladly collaborate with 
you on specification and fabrication matters. Just get in 
touch with the nearest Revere Sales Office. 


12 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Iil.; Detroit, Mieh.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N, Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE REVERE'S “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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Link-Belt BULK-FLO combines 
feeding - conveying - elevating... 


Fully or partially loaded —Link-Belt BULK- 
FLO provides positive, gentle movement of 
material. Self-clearing through intermediate 
runs, it prevents contamination. 


LINK*<@}BELT 


“ 
Wor 


FEEDERS - CONVEYORS - ELEVATORS 
. 13,204 
LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, en 
Sout 


Francisco, Los Angeles, Seattle, Toronto, Sprin, ou 
Africa), Sydney (Australia) . Sales Offices in Principal Cities. 
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to cut your handling costs 


ow—with one fully enclosed assembly—you can replace 

several handling units in less space . . . at lower cost. 

BULK-FLO combines three functions in one, offers true ver- 
satility in bulk material handling. 

Operating independently of internal pressure, its solid flights 
provide positive, variable movement of material even at less 
than full capacity. BULK-FLO is gentle, too—individual “com- 
partments” protect the material. 

There’s a wide range of designs that can be engineered to 
match your system requirements. For complete information, 
call your Link-Belt office, or mail the handy coupon included 
here for your copy of Book 2475. 


LINK-BELT COMPANY 
Address your nearest office 


Please send me immediately a free copy of 
your 28-page BULK-FLO Book 2475. 


pO OEM Nea ND 





Firm__. 
Address____ 
City 














@ The battery filling nozzle shown 
at the right was made of good 
18/8 stainless steel... but this 
is the way it looked after only 
a two week beating from 12% 
sulphuric acid ! 


The battery manufacturer had a real headache on his 
hands. Hard rubber nozzles used previously resisted 
the acid but broke easily, sometimes as high as 10 
per day. And when a nozzle broke, it tied up the 
production line 30 minutes or more. 


Then he solved his problem by changing to nozzles 
made from Carpenter No. 20—the super stainless 
steel that handles sulphuric acid and a host of other 
strong corrodents. The left photo shows a Stainless 
No. 20 nozzle after five months’ use. There is no 
sign of corrosion. 


If you have a product or a process where corrosion 
is a problem, put Carpenter experience to work for 
you. Distributors are located in major cities from 
coast to coast. The Carpenter Steel Company, Alloy 
Tube Division, Union, N. J. 

Export Dept.: The Carpenter Steel Co., Port Washington, N.Y ., ““CARSTEELCO” 
New 16-Page Book of Technical Data 


For complete information on No. 20 and the jobs it can do, write 
us a note on your company letterhead and ask for the new Carpenter 
Stainless No. 20 book. 


* guaranteed on every shipment 
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Impro 










- Your Ope 
With This 
Resin K 


DIRECT FIRED 


SHORT HEAT-UP 


HIGH FUEL ECONOMY 





RADIANT "BLACK HEAT” | | To 


NO REFRACTORY WALLS 


QUICK COOL-DOWN 


To heat kettles and autoclaves which This new furnace has a low heat 

process heat-sensitive materials capacity, develops no local hot spots and 
Blaw-Knox engineers have developed responds rapidly to either manual or 

a new oil-fired furnace of proven automatic temperature controls. . . 
superiority. Through a unique Blaw-Knox Radiant Heating is 
arrangement of the burners and a adaptable to all reaction vessels and all 
pre-sooting of the heating surface, 75% _ processes. For detailed information 

of the heat is transmitted by radiation. write to 






PERFECT CONTROLLABILITY 


BLAW-KNOX. 





They're Longer-Lasting, Lighter, 
More Flexible! NEOPRENE 
WL | ATE 
CLOTHING 








Need protection for your workers against abrasion, oils, 
greases, acids and alkalis? These high quality garments of 
Neoprene Latex offer you big money’s worth 5 ways: 


1. They're saturation coated for long life. Not one or 
two coats but seven. 


2. They’re lightweight — no loaders present. 
3. They're flexible in heat or cold. 

4, They’re styled to fit. 

5. They're easy to clean. 


Your nearest AO Safety Products Representative can 
supply you. 


SLEEVE MODEL 18NL 
18” long. Weight 94% oz. per pair. 
Seam on each sleeve absolutely water- 
proof. Strong, durable elastic at cuff 
and top. For all wet work (as in can- 
neries), grinding, bench and acid oper- 
ations. 


7XIZONL SPAT 


Gives full protection for ankle and in- 
= Three snap adjustments at top 
and two at bottom make spat easy to 
put on, adjust and remove. Coated all 
the way thru with 100% Neoprene 
Latex for your protection. 


16206 APRON \Sicrigan ( tical 
42” long*. Recommended for use in the 
chemical and public utility industries, 
mining, dairies, meat packing. 
*Also available in 30", 36", and 48” 
lengths. 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 
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The toughest three-letter word in business 


Otscer 


The word a man uses when he starts by nodding yes 
and ends by saying no. 


“But. 


The word on a Multiwall buyer’s tongue just after he’s 
said, “Well, as long as we order by specification, I guess 
one brand's as good as another. . .” 


Executives who purchase more than 85 per cent of all 


Multiwalls have a big BUT there. 


They testify* that there are many other considerations. 
Among the most important, the reputation of the manu- 


facturer. They judge him by his record of reliability, his 
effort to meet delivery dates, his willingness to give a full 
measure of service. 


We welcome the challenge of the toughest three-letter 
word in business. We believe the attention big buyers of 
Multiwalls pay to the extra factors—dependability, for 
instance—has a lot to do with their giving Union a greater 
proportion of their Multiwall business. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


*August, 1951 research study, 


UNION BAG & PAPER CORPORATIGH = NEW YORK: WOOLWORTH BUILDING * CHICAGO: DAILY NEWS BUILDING 





PRODUCTION WILL BE UP 150%—COSTS DOWN 7's 





Installed Cost ...+++++++++++$100,000 
Annual Production {tons)...... 10,000 
Drying Cost Per Ton.......-.$ 3.11 

Space Occupied 1,900 sq. ft. 


talle Sew eeeecesesers 
Annual Production (tons)...... 
Drying Cost Per Ton.....+.+-$ 1.04 
Space Occupied.....+.s+++. 1,000 sq. ft. 
Ask for new treatise on subject 
of rotary dryers. 


Other General American Equipment: 
pensednens « ray Hanae, Biney Filters 
Towers, Tank ins, Filters, 

Pressure Vessels 


WITH THIS NEW LOUISVILLE DRYER 





























PROBLEM: manufacturer wanted to improve drying operation. 





Costs high, production low. 


SOLUTION: manufacturer called in Louisville engineers. 





These engineers started the Louisville method for pre- 
determining results... and for fitting the dryer to the 
job. 


Louisville engineers completely surveyed plant operations 
and previous drying methods. 


Recommended dryer design was checked in Louisville 
laboratory in actual drying test. 


A double check with larger pilot plant equipment actually 
installed in customer’s plant. 


All factors determined and solved, full scale drying equip- 
ment was fabricated. 


Final installation will be checked for mechanical perfec- 
tion and drying efficiency to insure anticipated results and 
purchaser's satisfaction. 


SUGGESTION: Why not call in a Louisville engineer to !ook over your 
drying operation? There’s no obligation... and the re- 








sults may pay big dividends. 


LOUISVILLE DRYING MACHINERY UNIT 


years 0 ying engineer 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer Sales Office: 139 South | Fourth Street, Loviovilie 2, Kentucky * General Offices: 135 South LoSalle Street, Chicago 
90, Winois + In Canada: pany, Ltd., Kingston, Ontario 


orrices he ALL PRINCIPAL CITIES 
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WITH HOSE, TOO 


It pays to order from your Goodyear Distributor 


CES 
SE REPLA 
NDARD HO N 
“a 1AL CONSTRUCTION bled with 
neste cially-built, any was 1rOUT rge 
hod been using spe eciol d sand discho 9g 
: type hose requiring se ear i . . et uP when 
y Gooey 
ice. The 
T.M.— Goodyest 
dard ORTAC hose 
jan tob at a d the 
ic o the \° oP e 
Techni which has serv 


i jstan 
with oil-resis - 
fraction of the cost. i 





Here’s why it pays to order from your Nt  cesicsit. ciincnhcrmcommventiteienigdioie 
local Goodyear industrial rubber prod- GOODYEAR INDUSTRIAL PRODUCTS 


ucts distributor. om 
GI) - Specified piversirire 


Replacement orders filled when you 
for Sand and Water Discharge Service 


need them from convenient, local 
stocks. 


One order, one bill, one central 
responsibility for all your Industrial 
Products requirements. 


You save on valuable stockroom space, 
because your local distributor main- 
tains a full stock of the items he knows 
you need. 

Double assurance of satisfaction 
because the distributor and Goodyear 
stand behind the products he sells 
you. 


Goodyear, Industrial Products Div., 
Akron 16, Ohio 








We think you'll like 
THE GOODYEAR TELEVISION PLAYHOUSE 
every other Sunday—NBC TV Network 


GOOD/YEAR 
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Ne. 3 of a series of 3 advertisements. 


HEATING 


REFRIGERATION 


a/ 
INC. AIR CONDITIONING 


1622 Broadway St. N.E., Minneapolis 13, Minnesota 
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THIS 


WATER COIL 


C 
COMPLETE LINE OF FAMOUS M Quay PRODUCTS 


CLEANABLE TUBE WATER COIL 


DIRECT EXPANSION COIL 





SEASONMAKER (FLOOR) 


“RH” AIR CONDITIONER 


AIR CONDITIONER 


(Suspended Model) (Floor Model) 





HORIZONTAL UNIT HEATER 


DOWN FLOW UNIT HEATER 








BLOWER TYPE UNIT HEATER 


(Suspended Model) (Floor Model) 








PLANT 1—1600 Broadway N. E. 


= McQuay representatives, in all 
principal cities throughout the United 
States, are qualified by long experience 
and training to help you satisfy all of 
your air conditioning and heating re- 
quirements. For cooperation in making 
the sale, technical advice, or getting the 
job done on time, consult the McQuay 


MINNEAPOLIS 13, MINN, 
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PLANT 2—1729 Broadway N. E. 
MINNEAPOLIS 13, MINN, 


representative in your territory. Avail- 
able to you through him is the complete 
line of McQuay products, featuring 
famous Ripple-Fin construction—a 
McQuay exclusive, assuring maximum 
heat transfer efficiency and dependable 
performance, 


PLANT 3—4th and Park Ave. 
FARIBAULT, MINN, 





“BLAST” HEATING STEAM COIL 


AIR CONDITIONER 


BLOWER TYPE UNIT HEATER 








specialization gives you 
"Tops in Quality” 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 


Carbon 5 Chrome 1, Moly 
Carbon 1, Moly 7 Chrome 14 Moly 
1/, Chrome 1/2 Moly 8 Chrome 1/4. Moly 
TYPICAL 1 Chrome 1/. Moly 8Chrome 1 Moly 

11/, Chrome 1/4, Moly 9Chrome 1 Moly 
AMALYOES: 2 Chrome /; Moly 3% Nickel 7% Nickel 
2'4, Chrome 1 Moly 5% Nickel 9% Nickel 


AISI Types: 304-32 1-347-3 16-309-3 10-405-4 10-430-443-446 


Analyses to meet conditions where heat, corrosion, pres- 
sure and structural strength are involved. 





SIZE RANGE — : : 
WALL THICKNESS: 4 to 6 inches O.D. — wall thickness .035 to 1,000 inch, 





TYPICAL Pressure tubes — Superheater tubes — Condenser 
APPLICATIONS: tubes — Still tubes — Evaporator tubes — Barrel 
tubes — Oil-well Pump Barrels — Mechanical tubes 
— Aircraft tubes — Propeller tubes — Rollers for 
Transmission Chains. 


The heating, piercing, rolling of * 
seamless tubes is controlled at every 
step for uniformity, close tolerance, 





knowledge of stainless steel 
tubing in a wide range of 


oro Honey eae in ws you specify Globe,:you get 
to cut costs. uniform high quality alloy 
steel tubes, the product of highly 
TO BE SURE... developed production facilities and 
SPECIFY GLOBE specialized quality controls and methods, Ail Globe tubes are 
thoroughly inspected and closely held within tolerance specifi- 
cations. Write for the Globe general catalog. 





Chicago * Cleveland * rawayag nag ° St. bovis ° New York 


one 46, Wisconsin peck”. Denver: 4 Cal. 
a of Globe seamless stainless stecl tubes — Gloweld stainless tary ibis — alloy ~— alles 


miess steel tubes — Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. 
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NOW AVAILABLE... 


- 
= b see eerenmencen 


~~ ETHANOLAMINES © 


Cp mmm ot 











from CARBIDE ann CARBON’S | 
expanded production facilities 


Ethanolamines are available now in greatly increased quantities—a result of added facilities 
for production of Ethylene Oxide. 

Mono-, di-, and triethanolamines have been produced by CARBIDE and CARBON since the | 
1930’s. CARBIDE’s long experience in production of these basic materials assures you of high, 
uniform quality. 

Use ethanolamines for acid gas absorption, for solubilizing 2,4-D, and for making synthetic 
detergents, soluble metal-cutting oils, corrosion inhibitors, 
and other amine derivatives. 

Drum stocks of ethanolamines can be delivered promptly 
from warehouses in principal industrial areas. Compart- 
ment and full tank car lots can be shipped promptly to 
meet your needs. 


For complete information, phone or write our 


nearest office. 





CuemicaL ENcINnEERINGC—May 1953 





take a closer look at 


Stainless 


Don't be “penny wise and pound foolish” where stainless steel piping 
is concerned. 

The most economical choice does not always imply the least initial 
cost as working pressure, methods of joining, installation costs and 
allowance for loss by corrosion are critical factors. This is particularly 
true where costs resulting from failures in service—replacement of 
“equipment and lost production due to down time—may exceed the 
initial cost of the piping. 





1” IPS 



































Figure C 



































1’ IPS, Type 304 








- with .010” loss 








- of wall thickness - 
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%o of Wall Loss Ratio of Maximum 
Allowable Working Pressures 


CORROSION RESISTANCE WORKING PRESSURES 

For long service life it is advisable to allow As shown in Figure B, the heavier pipe 
for some loss in wall thickness where stain- schedules permit higher working pressures, 
less piping is employed to combat severely thus perhaps permitting the use of smaller 
corrosive conditions. As shown in Figure A diameter piping, or offering greater flexi- 
even co small loss means an appreciable bility for subsequent changes in operation- 
percentage loss of wall thickness in the al procedures. 

lighter weight schedules. 
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Schedules 


Figure D 











1” IPS, Type 304 
















































































Ratio of Cost 


As : . 
L Ratio of Wall Thickness 
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costs 


Although the lighter schedules cost less, as 
shown in Figure. C, you actually get more 
for your money with the heavier schedules 
because the ratio of increase in cost is less 
than the ratio of increase of wall thickness 
(Figure D). 
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1” IPS 


Methods of Joining & Costs of Installation 


From the standpoints of economy and ease of installation, it is 
extremely important that attention be given to methods of join- 
ing, fittings, etc. because: 

1. Schedule 40 IPS is the lightest weight pipe specifically 
designed for threading. 

2. Fittings which provide ao good thread and also afford 
structural strength at the joint are not commercially avail- 
able for lighter weight pipe. 

3. Field welding of thin wall pipe is difficult. 

4. Misalignment of connections can cause high installation 
costs. 


While various types of fittings are available for the lighter 
weight pipe schedules, they should be examined carefully as to 
initial costs, installation cost, working pressure permitted and 
ease of adaptation to existing lines. 

Whatever your stainless piping problems, Mr. Tubes—your 
B&W Tube representative—can provide valuable assistance. 
Consult him for advice on the stainless piping or tubing that 
will afford optimum cost-life ratio under your service conditions. 


Ta-1709 (G) 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 





: ~“ st ‘ 
At Sohio's Toledo Refinery, this 15 hp, Type DP-16 turbine 
with non-sparking enclosed overspeed governor, safely 
pumps propane in an explosive atmosphere. 


Sohio Refinery picks G-E turbine drives 
to increase oil thru-put 


Mr. Eugene Ten Eyck and Mr. E. J. Bissonnette of Sohio Re- 
finery discuss stocking of interchangeable parts for the Type 
DP turbines installed at the Refinery. 


Engineers at Sohio’s Toledo Refinery installed two 
G-E mechanical-drive turbines to help eliminate a 
bottleneck in refinery operations. A General Electric 
Type DP-20 turbine increased oil thru-put on one 
pump at Sohio by 75%, when it replaced older drive 
equipment. Total daily thru-put of the one pump now 
equals the former capacity of two pumps. 


a 
INSTALLED IN HAZARDOUS AREA 


Sohio also installed a G-E Type DP-16 turbine in 
an explosive atmosphere to pump almost pure pro- 
pane. The enclosed, non-sparking overspeed governor 
and the positive trip-throttle valve (which shut off all 
steam flow in case of overspeed) reduce hazards in 
this area. The turbine, which operates twenty-four 
hours per day, has required no maintenance during its 
first year of service. 


VIBRATION REDUCED 


Replacement of previous drive equipment with a 
G-E turbine now assures longer life to other machinery 


in the area. For G-E turbines with their center-line 
support and rigid assembly of buckets are now con- 
tributing to smooth operation at the refinery. 


INTERCHANGEABLE PARTS 


Use of G-E standard turbines can make stocking of 
Spare parts a simple matter—most replacement parts 
are interchangeable among various frame sizes of G-E 
Type DP turbines. Stocking costs are cut, yet parts 
are available when needed. 


This same parts standardization adds to the turbine’s 
flexibility—often the turbine can be adapted to a new 
plant application with only minor adjustments. Horse- 
power range can be changed by substituting a different 
nozzle plate and valve parts. 


For more information about the many advantages 
which these standardized turbines offer, call in your 
G-E sales-engineer or write for bulletin GEA-4955A, 
“A New Standard in Mechanical-drive Turbines.” 
Section 252-56, General Electric Company, Sche- 
nectady 5, New York. 


GENERAL @ ELECTRIC 











Mr. A. Bourgeois, process foreman at Sohio Refinery, adjusts 
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pump valve. Type DP-20, 125 hp turbine increased by 75% distillation unit, 


a 


7 
Po 2 
at wn] Bs Se 





d ‘Te, 
hy YEARS OF ELECTRICAL g& 
ha, PROGRESS — 4 

~. ig 


the oil thru-put of this pump which supplies crude oil for the 


Type DP 
MECHANICAL-DRIVE 
TURBINE 


This Type DP turbine is one of General 
Electric's line of mechanical-drive turLines 
designed for driving pumps, compressors, 
blowers, etc. Their sturdy construction and 
many safety features make them ideal 
for industries having process steam 
requirements. 








GET LOW-COST PRODUCTION WITH... 
NeW “KARBATE” stanparp HCI absorser 


@ PRODUCES UP TO 20 TONS 
PER DAY OF 22° BAUME HCl 


@ PNEUMATIC AUTOMATIC 
CONTROL 


@ STANDARD ACCESSORIES: 
SUPPORT FRAME, MIST 
ELIMINATOR, NON-SIPHONING 
SEPARATOR 


@ COMPACT, LIGHT WEIGHT 
@ EASY TO ASSEMBLE AND INSTALL 


| @ EXCEPTIONALLY LOW 
| MAINTENANCE 


| @ NO VENT LOSSES 
"| @ LOW PRESSURE DROP 
]| © SHIPPED FROM STOCK 





oe | @ MINIMUM INSTALLED COST 





Write For New Catalog Section S-7460 


»»»ALL “KARBATE” IMPERVIOUS GRAPHITE 
EQUIPMENT GIVES YOU: 


@ OUTSTANDING CORROSION RESISTANCE 
@ COMPLETE IMMUNITY TO THERMAL SHOCK 
@ FREEDOM FROM METALLIC CONTAMINATION 
® LONG LIFE—LOW MAINTENANCE 
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...THE NATIONAL CARBON LINE . 


Specify “National” Carbon and Graphite and “Karbate” Impervious Graph 
Equipment for Processing and Conveying Corrosive Fluids. 


For industry’s toughest fluid-convey- 
ing requirements. Easy to install and 
maintain with simple hand tools. 


Catalog Section S-7000, 


“National” Graphite Ground Anodes 
for cathodic protection of buried or 
submerged metal structures. Catalog 


Section S-6510. 


Versatile, standard equip- 
ment for hydrogen chlo- 
ride synthesis. Burns 
moist gases. Simple in op- 
eration. Catalog Section 
S-7530. 


Standard or custom-built; shell and 
tube, concentric and immersion types | 
in stock sizes. Catalog Sections 


S-6620 S-6670, S-6740, S-6750. 


Accepted material for lining tanks, 
towers, digesters and other vessels 
containing corrosive chemicals, Cata- 


log Section S-6210. 


For heating and agitat- 
ing corrosive solutions 
by direct injection of 
steam. Not affected by 
thermal shock. Catalog 
Section S-7300. 
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For absorption, frac- 
tionation, scrubbing. 
Easily erected from 
standard sections and 
components. Catalog 
Section S-7350. 


The centrifugal pump for handling 
corrosive fluids. Rugged, trouble-free 
design. Handling capacities to 800 
G.P.M. Catalog Section S-7200., 


New “Karbate” coolers feature stand- 
ardized, sectional construction...high 
heat-transfer rate...low initial cost 
Catalog Section S-6820, 


te 








" nsulting Service 


ent reer problems involv- 

Front corrosion, processing chemicals, construction and shipping 

f tainers. The staff of each Reynolds regional office includes a 

engineer as well as specialists in the other phases of engi- 

} neering. When further consultation is necessary, a fully integrated 

"technical staff at the main office in Louisville is ready to show you 

_ how to save time, money and labor with Reynolds chemicals, mill 
products and aluminum shipping drums. 


Aluminum Mill Products 


Heat Exchangers, including condensers. Aluminum offers 
high Bea stoproar and corrosion resistance with low initial, shipping 


Ss moet Lines. While less costly than other nonferrous 
Ss Oe ee nee comparable in mechanical charac- 
ae ae tere coe Aluminum pi! ists . 
. ££ ‘per Puen compen p non-sparking lame. vlue being 
ghtwe Bi soda ant anedioties uroctecel support economies. 
Flat and Coiled Sheet for Bulk Insulation Jacketing. Lasti spent 
‘hep ond Pet For Gel led Saenliation ota provided by slumin 

j or process vessels, trays and bubbl ; rR 
Sam aud Taping eapltamisie sewer may sae, arg 
3 Saat avh ad chaseeeineet aempartamaresond natty volatile products. 
- Structurals, Rod and Ber are ideal for lightweight piping supports, 


a ee ee 
ele Cots Ans meager dy aap 
aluminum is easy to handle and 


7 —— thermite reac- 





Pr ehtesick aaa aaa 


May 1953—Cuemicat ENGINEERING 





ERVES 


HEMICAL INDUSTRY 


Basic Aluminum Chemicals 


Organic-free Aluminum 


Reynolds with this produ 
chemical selling at a standard commercial 
snow-white . . . and purer than any other similar product now 
available. Standard commercial ax 





available. 


Ss Metallurgical Alumina. This high-grade product, for use in refrac- 


. Chalk up another first for 


ct, tt is a brand-new premium quality 
price. It is naturally 


low iron hodeata are also 


+ tories, abrasi oe and glass, is available in all standard 


commercial gr: 


Be sure to see "Mister Peepers” every Sunday night, 7:30 EST, NBC-TV; hear “Fib 


McGee and Molly” every Tuesday night, 9:30 EST & PST, NBC_ 


REYNOLDS 3 CHEMICALS 





PEC Tht PRODUCERS 


CuemicaL ENcINEERINGC—May 1953 


REYNOLDS 


ALUMINUM 
31 





Tpousle GOES OUT when HARPER FASTENINGS Go IN 


The equipment you manufacture is no better than the 
fastenings youuse. Do these fastenings rust when exposed 
to weather? Are they affected by salt air? Do acids 
corrode the threads, rendering fastenings useless? 
Everlasting Fastenings by Harper will stop ugly, 
wasteful corrosion—lengthen the life of equipment— 
assure better-satisfied customers. 
Here at Harper, world’s largest exclusive producer 
of non-ferrous and stainless steel fastenings, you will 
find a vast background of metallurgical and engi- 
neering knowledge to help you choose the correct 
fastening to solve any corrosion problem. 

Here at Harper are 7,000 different items in stock, 
ready to bring you these advantages—one source 
of supply—one order to write—one account to 

keep—one bill to pay. 

There is a Harper distributor in every market 
area. One is located near you. Back of them is 
nearly a third of a century of experience in solv- 
ing fastening problems where corrosion, 
strength, speed of assembly, and product ap- 
pearance are important factors. Call your 
Harper salesman or write the Harper engineer. 


THE H. M. HARPER COMPANY 


—I1 x 3” Stainless \ 
paji ss 8206 Lehigh Ave., Morton Grove, IIL. 


Steel Cap Screw. ‘ 
One of 7,000 Sastening a 
items carried in stock. 7 


HARPER 


EVERLASTING FASTENINGS 
BRASS ¢ SILICON BRONZE + NAVAL BRONZE ¢ MONEL + ALUMINUM © STAINLESS STEEL 
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SPECIALISTS IN ALL 
NON-CORROSIVE METALS 











BRANCH OFFICES: Atlanta - Baltimore - Baxter Springs, Kanses + Boston 
Chicago + Cleveland - Denver + Detroit - Kansus City, Konsos + Los Angeles 
New Orleons + Philadelphia + Pittsburgh + St: tovis + Sen Francisco « IN 
CANADA: The Continental Paper Products, itd, Montreat, Ottawa, Toronto 





BAGPAK 


... basic’ 
in multiwall 


paper bags 


DET oursns 


BAGPAK DIVISION 





\ 








SWEATING OVER A 


Hot Material” 


HANDLING PROBLEM? 


Here Are ; 
7 Good Reasons 
Why Rex Pan 
Conveyors Can Solve 
It For You When Cooling 
En Route Is Desired 


Conveyor designed so that ratio of mass of dead Unique outboard roller construction permits easy 
load (pans, on and live load is correct for effi- servicing without disassembling chain or con- 


cient heat transfer. Maximum initial temperatures veyor. Simple graphite lubrication. 

are thus easily handled. Localization of intense : 

heat can be controlled. Low power requirements because of large diam- 
eter carrying rollers. 


Through rods at joints for increased rigidity and 


Shape of pans provides maximum surface area for 
& much longer chain life. 


efficient cooling and is suitable for carrying up 
inclines up to 25°. 


Ks Chain and carrying rollers removed from intense 
heat zone, Calcined, Sintered, Briquetted, Nodulized, etc., over 
Wear largely confined to heavy, carrying outboard es" 

rollers on sleeve-type bushings made of hard, 

long-wearing, heat-treated white iron. 


Investigate the ways that Rex Apron and Pan Conveyors can help solve your hot 
material handling problems today. Call your nearest Rex Field Sales Engineer or write for 
complete details. Chain Belt Company, 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


Chain Bell company 
OF MILWAUKEE 


Atlanta « Baltimore * Birmingham « Boston « Buffalo » Chicago « Cincinnati » Cleve- 
land « Dallas + Denver « Detroit « El Paso * Houston « Indianapolis * Jacksonville 
Kansas City « Los Angeles « Louisville » Midland, Texas » Milwaukee * Minneapolis 
New York + Philadelphia + Pittsburgh + Portland, Oregon + Springfield, 
Mass. « St. Lovis-* Salt Lake City » San Francisco « Seattle * Tulsa * Worcester 


, Distributors located in principal cities in the United States and throughout the world 
EXPORT OFFICES: Milwaukee and 19 Rector Street, New York City 
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ADVERTISEMENT—This entire page is a paid advertisement 


U.S.1. CHEMICAL NEWS 


Prepared by U. S. Industrial Chemicals Co. 





* A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries * 





Research Links Methionine 
With Male Sex Hormone 


Evidence of a possible relationship between 
methionine and testosterone —the male sex 
hormone — is seen in the results of recent 
studies of induced fatty liver infiltration, it 
is reported. 


It is known that ethionine, an antagonist 
of methionine, prevents methionine from 
acting. Ethionine, when present, therefore 
causes a deficiency of methionine, one mani- 
festation of which is fatty infiltration of the 
liver. It has also been found that methionine 
can counteract this effect of ethionine in rats 
and can protect the animal against death. 
Other amino acids are ineffective in this 
respect. 


The new investigations have shown that 
testosterone minimizes the fatty liver infiltra- 
tion due to ethionine. The effect of the hor- 
mone in opposing a methionine-antagonist is 
thought to be significant in that it suggests a 
link between methionine and the male sex 
hormone. This in turn suggests the further 
possibility of a relationship that methionine 
might have in influencing the body’s produc- 
tion of testosterone or in taking its place in 
some biological mechanisms. 


New Method Deodorizes 
Qualitative Analysis 


Elimination of hydrogen sulfide and at- 
tendant odors from future qualitative analysis 
laboratories may be indicated in a recently 
published book on new analytical separation 
techniques. The book, which is reported to 
be arousing a great deal of interest, deals 
with a method for early removal of trouble- 
some tri- and tetravalent metals through a 
basic benzoate separation, Students who have 
used the method are said to have found it 
faster, easier, and comparable in results to 
the older, hydrogen sulfide method. 


Plastic Improves Ancient 
Plant Propagation Method 


A vinyl fili:, coated with a mixture of 
hormone, insecticide, fungicide, and fertilizer, 
was recently marketed as an aid to gardeners 
who propagate trees, shrubs, rnd other plants 
by ‘airlayering’. The method, which has been 
used for centuries in one form or another, 
consists of selecting a branch for rooting, 
peeling away an inch-wide strip around the 
branch, and then covering the strip with moss 
and a wrapping of film. After a certain period 
of time, roots will have sprouted inside the 
covering, and the branch is ready for cutting 
and planting. The new impregnated film is 
claimed to speed up the process and to in- 
crease chances of its success. 





U.S.I. Helps 


Educate Farmers 


In Best Insect Control Methods 
To Keep Grains For Food Clean 
Pyrenone Insecticides Have Important Role in the Insect 


Control Program, Affording Protection Against, Instead 
Of Cure for, Infestion of Grains Destined for Storage 


In cooperation with the various farm groups and college extension services, 
U.S.I. is currently taking part in a major country-wide project to educate grain 








Wanted—More Information 
For Potential Chemists 


A recent survey by the Manufacturing 
Chemists’ Association indicated that most 
science teachers feel they need more informa- 
tion in order to advise students about oppor- 
tunities and careers in the chemical and 
chemical engineering professions. A spokes- 
man for the Association points out that 
chemistry is vitally important to the nation’s 
future. It is therefore imperative that poten- 
tial future scientists be made fully aware of 
the opportunities for personal achievement 
and public service in the field. 

In line with steps now being taken through- 
out the chemical industry to fill this need 
for more information, U.S.I. will be glad to 
supply interested teachers and students with 
material on any of the company’s diversified 
line of industrial chemicals. 





farmers in efficient insect control methods. 
The project is being undertaken in anticipa- 
tion of demands for more rigid inspection 
standards to provide cleaner grains for human 
consumption. 
Insect Control a Prime Factor 

Tighter supervision will make it imperative 
that everyone connected with the production 
and marketing of grain be thoroughly familiar 
with all factors affecting grain quality. 

Foremost among these factors is the pres- 
ence or absence of insects — whether alive or 
dead. Under the new standards, for example, 
an elevator will be less likely to purchase 
grain containing weevils without docking it. 
Tighter controls and inspection prevent such 
grain from being sold for food purposes. 

Since a large share of the responsibility 
for clean, insect-free grain rests with farm- 
ers, U.S.I. is helping to make available to 
them complete information on the latest 
and most efficient techniques 
for dealing with the insect cx» 
problem. 














Protecting grain from the farm to the consumer from the infestations of insects lurking in storage 
and shipping facilities all along the way is a major problem of the grain trade. Pyrenone 
Protectants provide a preventive program for accomplishing this protection without toxic hazards. 
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Best 
Insect Control 
Methods 


Educational Programs Show How 

As one example of how the educational 
project is working, a series of meetings is 
currently being held in five key centers of 
the Kansas wheat belt by the Kansas Wheat 
Improvement Association and the Kansas 
Extension Service. Authorities from Kansas 
State College are on hand at these meetings 
to explain the entire program of weevil con- 
trol, including bin spraying, bin cleaning, 
fumigation, and iques, 

An important part of each meeting is de- 
voted to a showing of U.S.1.’s motion picture, 
“Beating the Weevil”, which shows the tech- 
niques of storage insect control with Pyre- 
none. U.S.1. representatives are also on hand 
to answer questions and to supply additional 
information. 

Why Pyrenone is Important 

Pyrenone insecticides have a prominent 
part in the entire insect control project due 
to the fact that they afford protection against, 
instead of cure for, the problem, With the new 
inspection standards, it is equally important 
that grain sold for food purposes be free of 
dead insects as well as live ones, Three insect 
emergence holes in 4 pint of wheat — about 
4200 kernels -- are enough to rule a whole 
shipment as contaminated and downgraded 
for feed. purposes oniy. Hence, killing the 
insects in infested grain solves only half the 
problem: they must be stopped before infes- 
tation begins. 

With Pyrenone, the farmer is assured of 
this kind of protection. A single application 
stops insects cold at the start, keeps them out 
of clean grain, and prevents any future infes- 
tation, even when the grain is stored in open 
bins or cribs. Application techniques are easy, 
and only one treatment is required for season- 
long protection. 

In addition to grain protectant formula- 
tions, Pyrenone maintains protection literally 
from the farm to the family, the ultimate con- 
sumer. It is formulated in mill sprays and 
box car sprays, and it is impregnated into 
paper which is used to package foods. 





ALCOHOLS 

Amy! Alcohol (Isoamy! Alcohol) 

Butane! (Normal-Buty! Aicoho!) 

Fuset Oii—Refined ANSOLS 
Propanet (Normol-Propy! Alcohol) Ansol* M 


Ansol* PR 
Ethonol (Ethy! Alcohel) 





Pure--190 proof U.S.P., 
Absolute— 200 Proof 

Solox*—praprietary solvent— 
regulor and onhydrous 


ANTI-FREEZE 


THERS 
Ethy! Ether, U.S.P. 
Ethy! Ether, Absolute—A.C.5. 


ACETONE—A.C.S. 


Diatol* 











ACETIC ESTERS 
Amy! Acetate—Commercial 
ond High Test 
| Acetote 


Ethy! Acetate—al! grades 
Normal-Propy! Acetate 


OXALIC ESTERS 
Dibuty! Oxalate 
Diethyi Oxalote 

PHTHALIC ESTERS 
Diamy! Phthalote 
Dibuty! Phthalate 
Diethy! Phthalate 


OTHER ESTERS 


Diethy! Carbonate 
Ethy! Chioroformate 


120 BROADWAY, NEW YORK 5, N, Y. 


Adapt Shell Molding 
To Magnesium Casting 


A recent Government report indicates that 
magnesium alloys can now be cast success- 
fully in shell molds — a process that has not 
been feasible until now. Shell molds are thin- 
walled molds of plastic-bonded sand which 
are well adapted for mechanization and which 
produce smooth, accurate castings. Previously, 
they could not be used with magnesium be- 
cause of the molten metal’s high chemical 
reactivity toward all the principal materials 
present — air, moisture, and sand. 

The report details research that was under- 
taken in the use of various materials as in- 
hibitors for these reactions and indicates 
which ones proved most satisfactory. Various 
plastic materials and mixing procedures were 
also investigated, and the report includes 
findings and recommendations on this phase 
of the process as well. 


Carbon, Silica Gel Packet 
Doubles Food Shelf-Life 


Small packets of activated carbon and 
silica gel, for inclusion in food packages to 
double the shelf-life of potato chips, nuts, 
candies, and other moisture-sensitive products, 
are now available to food manufacturers, 
according to a recent announcement. The 
packets were developed as a result of heavy 
losses to producers of such foods during hot, 
humid summer months. 

Purpose of the silica gel is to absorb 
moisture which enters the package; activated 
carbon is included to absorb unpleasant odors 
that develop even when these foods are sealed 
and protected from moisture, 

The protective agents are enclosed in a 
small perforated cellophane bag to eliminate 
_ danger of their being consumed with the 


Market tests during a Florida summer are 
said to have proved that potato chips pack- 
aged with the packet stay fresh and crisp 
from 10 to 14 days longer than those packaged 
in the usual manner. 





RESINS (Synthetic and Natural) 
Arochem* —modified types 
Arodure* —urea-formaidehyde resins 
Arofene*—pure phenolics 
Arofiat*—for special fiat finishes 
Aroflint*—room temperature 
curing phenolic 
Aroplaz* —aikyds and allied materials 
Aropo!*—copolymer modified alkyds 
Ester Gums—all types 
Natural Resins—ol! standard grades 
INSECTICIDE MATERIALS 
Allethrin 
CPR Concentrates: Liquid & Dust 
Piperony! Butoxide 
Piperony! Cyclonene 


Pyrethrum Products: Liqnid and Dust 

Rotenone Products: Liquid and Dust 
INSECTIFUGE MATERIALS 

Indalone* 

Triple-Mix Repellents 


BRANCHES IN 


Fyrenone* Concentrates: Liquid & Dust 


TRIAL CHemicais Co. 


Division of National Distillers Products Corporation 





| TECHNICAL DEVELOPMENTS 





Information about manufa-turers of these 
items may be obtained by writing U.S. 1. 


To hold thermometers upright against the sides 
of beakers, small, inexpensive stainless stee} 
clamps are now available. Clamps allow ther- 
moteter adjustment to any height, hold it steady 
even when the solution “bumps”. (No. 9 


A new rubber-base enamel overcomes problem 
of attacks of moisture, fumes, and caustic clean- 
ing compounds on machine surfaces by provid- 
ing a tight, chemical resistant coating that is 
easily applied and quick drying, the manu- 
facturer claims. (No. 911) 
A self-contained portable electric melting fur- 
mace for melting, alloying, and casting small 
quemntities of metals weighs 6% Ibs., has a 
built-in pyrometer, and can be lifted easily to 
pour off melt. ‘ales (No, 912) 
To drain flooded basements, excavations. tubs, 
etc... a simple portable attachment for garden 
hose operates on normal water pressure to 
drain up to 300 gallons per hour, it is claimed. 
desieennapipesinn (No. 913) 
A new automatic fire alarm system for homes. 
factori w h can be set to activate 
at any temperature up to 225° F., discriminates 
between normal and abnormal heat rise, and 
resets itself automatically after activation. 
(No. 914) 
A rust inhibitor for incorperation in salt used 
for de-icing streets and roads, is said to protect 
vehicles frem salt corrosion. Product is also 
effective in other salt uses, such as in water 
softeners and food processing and packin 
plants. Sites (No. $15 
Pen-size hypodermic grease guns and oilers 
are now available in a kit for lubrication of 
small machinery parts in home, office, or factory. 
Tools can also be used for delicate cementing 
and gluing operations. (No. 916) 





Ordinary paper labels can now be adhered to 
polyethylene containers with a new adhesive 
which can be applied in conventional labeling 
machines, eliminating necessity for stencilling 
and silk-screening, according to the manu- 
facturer. (No. 917) 
A new quick-setting thermoplastic cement 
requires no air, will set under water, does not 
shrink, expand, or crack, and permits bonding 
of metals, wood, plaster, porcelain, stone, con- 
crete, and glass, it is claimed. (No. 918) 


To eliminate foaming in laboratory distillations, 
and to overcome “parallax” errors in burette 
treading, a silicone formulation is now packaged 
in an aerosol bomb for releasing small quan- 
tities at a time as needed. (No. 919) 





INTERMEDIATES 
Acetoacetanitide 
Acetoacet-ortho-chioroanilide 
A +h, baluidid. 





Acetoacet-para-chloroanilide 

Ethy! Acetoacetote 

Ethy! Benzoylacetote 

Ethy! Sedium Oxalacetate 
FEED PRODUCTS 

Calcium Pantothenate (Feed Grade) 

Curboy B-G* 

pi-Methionine (Feed Grade) 

Niacin, U.S.P. 

Riboflavin Concentrates 

Special Liquid Curbay* 

U.S.1. Vitamin By. ond 

Antibiotic Feed Supplements 
Vacotone* 40 


OTHER PRODUCTS 
Metallic Sedium 
Methionine (Pharm.) 
Nitrocellulose Soins. 

IPC (lsopropyi-N- Propionaldehyde 

Pheny! Carbamate) Propionic Acid 

ciec Sulfuric Acid 

Liquid Chiorine Urethan, U.S.P. 

*Reg. U.S. Pat. Off. 


Acetaldehyde 
Canstic Soda 
Ethylene 








ALL PRINCIPAL CITIES 








A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


FOR REAL HELP 
TO SMALL BUSINESS 


It is ironic that one of the first jobs of the 
Eisenhower administration, so widely, and 
erroneously, tagged as a “big business” ad- 
ministration, must be to go to the relief of 
small business. This is necessary because the 
preceding administration, while continually 
proclaiming its tender regard for small busi- 
ness, actually impaired gravely the ability of 
small business to carry on successfully. This 
it did in the necessary haste of devising an 
emergency tax program to finance rearma- 
ment and the Korean War. Now the new 
administration must revise this tax structure 
to give small business a chance to make its 
key contribution to an expanding American 
economy. 


How Taxes Hurt Small Business 


Since the outbreak of the Korean War, 
small business has been handicapped by two 
principal features of the emergency tax 
program: . 

1) Many small firms are unable to retain 
enough of their earnings to provide for ex- 
pansion because these earnings are drastically 
limited by the excess profits tax. 

2) Small companies have received a very 
small share of the tax concessions allowed 
by the federal government to encourage con- 
struction of defense facilities. 

A small business that succeeds and hence 
grows is particularly hard hit by the excess 


profits tax. That tax, of course, applies to 
corporations having a net income of more 
than $25,000 per year. It results in taking up 
to 82 cents on every dollar of profit that the 
company earns above what is called an “excess 
profits credit.” For most small companies the 
credit depends on what was earned in 1946-49. 
This creates an element of gamble and dis- 
crimination in determining the amount of tax 
to be paid, Time has proved that it is impos- 
sible to select a base period for the tax that 
is fair to all companies. A young company 
starting in 1946-49 is peculiarly vulnerable, as 
its earnings in that period were necessarily 
low. Even on modest earnings today, it would 
pay a high excess profits tax. 

It is true that Congress wrote into the ex- 
cess profits tax law provisions to lessen the 
impact of the tax on growing companies. 
However, none of these provisions in prac- 
tice has given much relief to small business. 


‘‘Relief’”’ Provisions Give Little Relief 


Small firms rely almost entirely on retained 
earnings to provide funds for improving their 
plants and equipment. They get very little 
help from the provisions (1) that no more 
than 70 per cent of total profits can be taxed 
away, (2) that additional earnings are al- 
lowed on an increase of invested capital or 
(3) that growing companies are allowed a 





rate of return on capital equal to the industry 
average. 

Most large firms can obtain additional funds 
in the securities market. But small firms find 
it difficult to increase their capital by selling 
securities, since investors generally prefer 
the stocks or bonds of nationally known and 
seasoned companies. Few small companies, 
therefore, can reduce their tax burdens by 
increasing their invested capital, and few can 
meet their needs for equity capital if their 
rates of profit are no higher than those of the 
leading companies which generally set the 
average profit. 

Small business has been equally at a dis- 
advantage in the matter of accelerated de- 
preciation for tax purposes. The government 
has encouraged a great expansion of our 
industrial plant, despite the very high rate of 
taxation on corporate earnings, by granting 
certificates of accelerated amortization on new 
plants built to support the defense program. 
These certificates allow business to charge 
off the cost of defense plants at a rapid rate. 
This decreases the earnings that are subject 
to taxes, and so increases the part of the 
earnings that may be retained in the business, 


Growth is Stifled 


But most of these tax concessions have been 
made to large firms especially equipped to 
handle the complex problems of defense pro- 
duction. Of the $12 billion of new facilities 
so far approved for fast amortization, only 
11 per cent are for companies with less than 
500 employees, although the share of such 
companies in the normal civilian business is 
about 30 per cent. In only 2 of 12 industries 
studied by the Small Defense Plants Admin- 
istration were small firms receiving what was 
estimated to be a fair share of the total tax 
amortization awarded. 

Because they are unable either to retain 
enough earnings after taxes or to step up their 
depreciation allowances, most small firms are 
unable to keep up in the race to expand and 
modernize plant capacity. The Small Defense 
Plants Administrator, in his report to Con- 
gress, emphasized that small companies have 
been unable to do their full part in the de- 
fense program for lack of capital. 

The Council of State Chambers of Com- 
merce recently published an eight-state sur- 


vey showing widespread cutbacks of plans 
for new plants by small and medium-sized 
companies. According to this report, “high 
federal taxes enacted since the beginning of 
the Korean War appear to be placing an effec- 
tive brake on the rate of industrial expansion 
in all the states surveyed and probably in the 
48 states generally ... It is principally the 
small and medium-sized companies whose 
growth is being stifled.” 


Some Ways fo Help 


The first step to relieve small companies 
should be to free them from the excess profits 
tax. The nation as a whole would be far better 
off if the excess profits tax were allowed to 
die as scheduled on June 30, since the tax 
promotes waste as it stifles incentives. It is 
quite possible, however, that the politics of 
tax reduction, as opposed to the economics, 
will prevent the elimination of the tax during 
1953. 

If the tax is extended, provision should be 
made for a much broader exemption to 
smaller corporations. If net income up to 
$100,000 a year, which in these days still 
constitutes small business, were exempted 
from the tax, the loss of revenue to the gov- 
ernment would be about $175 million. This 
relatively small amount could easily be offset 
by an increase in employment and incomes 
if small business is freed from its financial 
strait jacket and allowed to expand. Care- 
ful attention should be given also to the pos- 
sibilities of allowing a higher rate of return 
on the first $1 million of capital (roughly the 
amount it takes to provide 100 jobs) and of 
making special accelerated depreciation al- 
lowances to smaller firms. This is a matter 
so important that we shall return to it in a 
future editorial. 

Relief for small business—relief from a 
financial paralysis that has kept it from play- 
ing its dynamic part as a growth element in 
our economy — would do much to give the lie 
to the notion that the Eisenhower administra- 
tion is a “big business” operation. Much more 
important, it would be a long stride toward 
releasing the dynamic energies of many small 
businesses and businessmen to forward a 
continuing and expanding prosperity. 
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HARD-TO-HOLD HYDROCARBONS ? 
Nordstrom LUBRICANT SEALS Them 


In this case, it’s one of the world’s largest butane and propane tank 
batteries that Nordstrom valves are controlling. But it might be any 
one of hundreds of volatile hard-to-hold hydrocarbons. 


Nordstrom valves don’t depend on 
metal-to-metal contact to check these light, 
tricky gases and fluids. Nordstrom valves have 
a seal of plastic lubricant around all seating 
surfaces—double protection against leaks of 
inflammable liquids or vapors. 

Be sure—really sure. Use Nordstrom valves and 
genuine Rockwell lubricants. That’s the 

right way—that’s the tight way. 


Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves 
Lubnicant-Sealed tor Postive Shut-Off 


Another Product 











In storage service 

or manifolds, 

with so many 

valves side-by-side, 

it’s easy to compare 

one kind of valve 
with another. r 


Many companies, 
storing many substances, 
have made just such a comparison and settled on 


NORDSTROM VALVES 


Since Nordstrom valves are doubly sealed with an internal film of plastic lubricant, 
they are doubly protected against the little leaks that can become big dangers. 
Nordstrom valves operate quickly, too, for it takes only a quarter turn of the plug 
to change from fully open to fully closed. 


AND ROCKWELL LUBRICANT 


. . . the same lubricant that adds to valve tightness, acts as a jack to keep the plug ready 
to turn. Just as they cut costs in nearly every service to which they’ve been applied, 
Nordstrom valves and genuine Rockwell lubricants 


CUT STORAGE COSTS 


Remember, the lowest cost valve is not necessarily the cheapest— 
it is the valve which does its job best for the longest time. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Nordstrom Valves Another Quality ROCKWELL Product 








WYANDOTTE 


“for our fire extinguishing powders... 


Dependable Source for Chemical Raw Materials 







Packaging fire extinguishing powder at plant of National Foam System, Ine. 





We've bought Wyandotte Bicarb for 25 years!” 


—A. D. Hotmes, Purchasing Agent, National Foam System, Inc, 


“Since 1928, we have used millions 
of pounds of Wyandotte Bicar- 
bonate of Soda in our chemical 
foam fire extinguishing powder,” 
says A. D. Holmes, purchasing 
agent of National Foam System, 
Inc., West Chester, Pa., marufac- 
turers of fire protection equipment 
and chemicals, “During all this time, 
we have found this product con- 
sistently uniform in particle size 
and of good quality. These char- 
acteristics provide for easy flowing 
and blending when used as an in- 
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gredient in our fire extinguishing 


powder. 

“Wyandotte Technical Service 
has also always been dependable, 
which is very important to a 
company like ours doing a large 
international business in fire pro- 
tection products.” 

Whether you use Bicarbonate of 
Soda in the production of fire ex- 
tinguishing powders, foods, sponge 
rubber, drugs, cosmetics, or other 
industrial applications, you can de- 
pend on Wyandotte. Wyandotte 





Technical Service will help you, 
too. Phone or write us. Wyandotte 
Chemicals Corp., Wyandotte, 
Mich. Offices in principal cities. 


CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash + Caustic Soda « Bicarbonate of Soda » Chiorine 

Calcium Carbonate » Caicium Chioride » Glycols « Synthetic 

Detergents + Agricultural Insecticides + Soil Conditioners 
Other Organic and inorganic Chemicals 


yandotte 
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FRACTIONAL—DEGREE CONTROL 


...at high temperatures, low pressures 





FOSTER WHEELER 
Dowtherm Systems 


From the largest: 45 million Btu/hr, 7OOF, 88 psi 
To the smallest: 50 thousand Btu/hr, 650F, 53 psi 


In FW indirect low-pressure Dowtherm Systems, proc- 
ess companies have found a simple, economical answer 
to critical heating problems. 


By permitting fractional-degree temperature control, 
even during rapid process fluctuations, FW Dowtherm 
helps eliminate both ruined batches and reruns due 
to uneven temperatures. It simplifies processing — 
and yields worthwhile savings in time, materials and 
equipment. : 
Foster Wheeler designed, engineered and constructed 
the first complete Dowtherm heat process system 20 
SOME OF THE PROCESSES NOW years ago. Since then, FW units have helped more and 


more plants improve product quality, and reduce oper- 
SERVED BY PW DOWTHERM VAPORIZERS ating costs. Foster Wheeler Corp, 165 Broadway, New 


Catalyst Heating and = Oil Bodying ne ADVANTAGES 
Regeneration Phthalic Anhydride P 


Edible Oil Deodor- Distillation High temperature processing at low pressure 
ization Synthetic Resin Fractional-degree temperature control 
Manufacturing Uniform temperature throughout processing 

Synthetic Fibre Low maintenance and repairs 

Fatty Acid Processing Manufacturing Simplicity of operation 


Esterification 


MEETING THE EXACTING NEEDS OF THE PROCESS INDUSTRIES 


SULFUR RECOVERY EQUIPMENT WASTE HEAT BOILERS STEAM ACCUMULATORS 


Converts H2S and CS. from waste Help achieve maximum fuel economy 


gases into income-producing gases. and effective temperature control in 
chemical, oil, paper, metal and many 
other industries. 


FOSTER ( WHEELER 
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Automatically store steam to meet 
peak demands of process plants. Per- 
mit operation of boilers at constant, 
most economical rate. 
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For high-pressure, high-temperature 

service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 lb... 
in gate, globe, angle and check types... 
in steels of many different analyses and 
with suitable trim to resist corrosion and 
erosion. 

Chapman Steel Valves are accurately 
machined and finished, designed to ASA 
and API ratings, and may be furnished with 
flanged or welding ends. These valves ¢an 
be equipped for any type of operation... , hand, 
gearing, hydraulic cylinder or Chapman motor unit as shown in 
illustration. So for all standard and any special Steel Valves, check 
with Chapman first. Meanwhile, write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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They had Giedler and Weninghouse 
Engineers attack these problems as a whole. 
Based on previous experience they put 
re ne 


you can do 


can be applied to your next project, 


whatever it is, Westinghouse can work | 
with you on ail your electrical needs. 


to produce more 


How Mississippi Chemical 


Ammonia Superintendent inspects the 900-hp hyper compressor 
in the ammonia compressor room. Driving this compressor and 
all the other drives in the plant are Westinghouse Motors. These 
motors have a lower installed cost . .. are easier to operate... 
and require less maintenance than other types of drives. 











got the BEST power equipment... . 





Shown here is a Westinghouse Power and Control 
Center which supplies the power for the motors in 
the ammonia plant. These power and control centers 
are installed throughout the plant in nonhazardous 
locations to take advantage of grouped control, 


at 0 EXTRA Cost / 


Mississippi Chemical Company recently built a new plant 
in Yazoo City, Mississippi. For the electrical engineering, 
Westinghouse and the Girdler Corp., the engineers and 
prime contractors, put their heads together. By careful plan- 
ning they developed a power system that uses the best type 
of modern equipment but at no extra cost. They made savings 
that offset the higher price. Here’s how they did it. 


Dependable, Low-Cost Power. To make use of the low- 
cost power available from the Mississippi Power and Light 
Company, a complete Westinghouse Substation was 
installed. Included were two 6000/7500-kva transformers. 
This rating: permits line-starting of the large compressor 
motors and eliminates the need for costly special controls. 
The best secondary voltage was determined to be 
2400/4160Y-volts, This reduces the size of the copper wire 
... keeps line losses at a minimum ... and can be easily 
handled by standard transformers. 


Top Motor Performance and Protection. For the mair. 
compressor drive, they chose electric motors because they 
have a lower installed cost... are easier to operate... and 
require less maintenance than other drives. The motor 
control centers were installed throughout the plant in non- 
hazardous locations. They got the advantage of grouped 
control without using more expensive, explosion- 
proof equipment. 


Emergency Power Assured. For insurance purposes, an 
immediate source of stand-by power was required. 
Neither a combustion engine nor a condensing turbine met 
the requirements of fast, easy operation. However, a 
Westinghouse Type E turbine did the trick. It could be 
started by one man... reach full operation in 20 seconds 
..- and it costs 25 percent less than any other adequate unit. 


| Westinghouse Can Help You. The next time you plan to 


build or expand your plant, call in Westinghouse. You can 
get these same benefits ... the results of accurate system 
planning and dependable Westinghouse equipment. 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. }-94902 


ELECTRICAL EQUIPMENT 
FOR THE CHEMICAL INDUSTRY 





News about 
flexible metal 
hose and tubing 


3 versatile applications 
of interest to design, 
production and 
maintenance engineers 


PROTECTS DELICATE TUBING — Fulton 
Sylphon Division, Robertshaw-Fulton Con- 
trols Co., Knoxville, Tenn. uses 7/32 in. 
and 23/64 in. I.D. American Flexible Brass 
Hose in this. Temperature Regulator. This 
hose takes sharp bends and installs eco- 
nomically. To protect wiring or flexible 
shafts, connect moving lines or make 
assemblies in cramped spaces—design with 
American Flexible Metal Hose. ies 


CONVEYS STEAM -— Tire molds need steam — lots of it. At 
Bacon Vulcanizer Manufacturing Co., Oakland, Calif. Ameri- 
can Seamless Flexible Bronze Tubing flexes safely anc casily 
with every opening of the mold. Pressure changes or extreme 
hot-to-cold temperatures won't swell or collapse it. American 
has a seamless flexible metal tubing to meet your production ” 

requirements for a connector that must move, bend, vibrate DIRECTS COOLANT FLOW — With this Com- 
or resist heat, cold or pressure, mander Coolant Table (Commander Mfg. Co., 


WRITE FOR BOOKLET CC-400: shows how the tubing is designed, used Chicago, Ill.), you can quickly position 8 coolant 
and installed — gives specifications on tubing and fittings. The streams. American F lexible Steel Hose “stays put. 
American Brass Company, American Metal Hose Branch, Water- Consider this hose both for easily-assembled prod- 
bury 20, Conn. In Canada: The Canadian Fairbanks-Morse Co., Ltd. ucts and for maintenance requirements. 


p eb 
wherever connectors must move ... Cmevican flexible metal hose and tubing 
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~DARCC 


DARCO DEPARTMENT + ATLAS POWDER COMPANY 
Darco General Sales Offices—60 EAST 42nd STREET, NEW YORK 17, N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





SLURRY MEASURING TANK FACILITATES 
ACCURATE MEASUREMENT OF DARCO DOSAGE 





Accurate measurement of the dosage 
of Darco activated carbon helps you 
get the most out of your purification 
process. 


The simple equipment diagrammed 
here provides a convenient means of 
metering the volume of Darco slurry 
supplied to a batch treatment process. 
All you need is a measuring tank big 
enough to hold the peak dosage you 
plan to handle, plus a calibrated sight 
glass with a water flush line connected 
as shown. 
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The carbon slurry is fed from the slurry 
preparation tank into the measuring 
tank. When the sight glass indicates 
the desired volume of slurry, the 
measured amount is then dumped 
into the treating tank. 


After each measurement, the flush 
valve is opened briefly, to allow a small 
volume of water to wash any deposited 
carbon from the inside of the sight 
glass. The glass is then clear for the 
next time it is needed for measure- 
ment. 





DARCO reduces loss 
of oil in filter cake 


Whenever activated carbon is used for re- 
moving undesirable odor and color from 
vegetable, marine and animal oils, some of 
the oil always stays in the filter cake. This 
retained oil can represent a loss, but it can 
be minimized. 

Darco retains much less oil than most other 
activated carbons. For each 100 pounds of 
Darco, the increase in yield can amount to 
60 to 90 pounds more oil out of the filter. 


Through decreasing oil retention loss, 
Darco can actually pay for itself. And at 
the same time, it does an excellent job of 
adsorbing contaminants from the oil. 


How to remove trace metals 
from water-immiscible 
liquids 
When plasticizers and other liquids that 
do not mix with water contain undesirable 
metallic impurities, ordinary filtration 
techniques often won’t purify adequately. 
Here’s a method that has proved success- 

ful in some problems of this type. 


In one example; a/small amgunt of water 


was added to the liquid to ‘b# Purified. It 
was agitated thoroughly to disperse the 
water throughout, and then the excess 
water was removed. The liquid was next 
treated with about 1 per cent of Darco 
G-60—a highly activated, premium-purity 
grade activated carbon. 


In this instance, the trace metal was trans- 
ferred to the water phase . . . from which 
it was adsorbed by the Darco. At the same 
time, the haze of emulsified water was 
adsorbed by the Darco, too—leaving the 
original liquid clear and free of contami- 
nants. 
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TAPER-LOC 


There's only 


ONE 


TAPER'‘LOCK 


Fo. the package to the shaft — ready, 
immediately, for the job! This is the new “‘off-the-shelf’’ 
availability which Dodge brings to roller chain drives. 
And, with this new availability, you get the important 
advantages of the famous Taper-Lock principle, proved 
in millions of V-belt installations. 

No more costly and time-consuming boring of 
sprockets to fit your shafts! Taper-Lock bushings are 
available in a range of sizes for the great majo:ity 
of industrial applications. And it's not necessary that 
shafts be turned and ground to get a tight fit. Taper- 
Lock not only is keyed to the shaft, but grips it 
with the firmness of a shrunk-on fit. Yet when a 
sprocket is to be replaced, it comes off easily, quickly. 
The bushing may be re-used. 

Taper-Lock sprockets are compact. They have no 
flange, and no protruding parts. Taper-Lock occupies 


no more space on the shaft than standard sprockets. 
The flush design means safety. 

The new Dodge line of roller chain is made to 
highest quality standards, by craftsmen who know 
chain manufacture. Both chain and sprockets are 
made to ASA standards. Taper-Lock sprockets will 
take any make of American standard chain. 

Taper-Lock sprockets will be carried in Distribu- 
tors’ stocks for immediate delivery, in a complete 
range of B-type steel sprockets— Y%” to 1%" pitch. The 
range in %”" pitch, for example, is 12 to 112 teeth. 

All bushings and the smaller siges of sprockets are 
packaged individually. Dodge roller chain is pack- 
aged in 10-foot lengths — and can be furnished in 
50-foot and 100-foot reels. 

For detailed information about Taper-Lock sprockets 
and Dodge chain drives write now for Bulletin A-624. 


DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Indiana 
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CALL THE TRANSMISSIONEER, 
your local Dodge Dis- 
tributor. Factory-trainid 
by Dodge, he can give 
you news of cost-saving 
methods. Look for his 
name ynder “Power 
Transmission Equip- 
ment’ in your classified 
phone book. 
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to New “| 


Chemical Wonderlands 


Twenty-four hours a day, these giant steel pipes 
carry a rich — of chemical-laden gases from 
coke ovens to chemical plants of the Pittsburgh 
Coke & Chemical Company. Final destination? 
Your new crease-proof summer suit, the drug 
that takes the sneeze out of your hay fever, the 
herbicide that kills your weeds but not your 
grass ... and petbape 100,000 other coal 
chemical-made products that are, or soon will 

be, an important part of your life. 
But there’s an important “line” going the other 
way from our coke ovens, too. It carries coke 
to our blast furnaces for pig iron production. 
And slag from these furnaces is made into 

cement for highways and homes. 
Diversified production? Yes, but com- 
pletely integrated,too.For the operations 
of Pittsburgh’s ten divisions are welded 
into a single, basic production pat- 
tern. The manufacturing efficien- 
cies and coal-to-product quality 
control that result have made 
the Pittsburgh Coke & 
Chemical Company trade- 
mark a hallmark of de- 
pendability. 


W640 4644 


a ae 





PIG IRON 


COKE P 
a —. CHEMICALS 


‘SS — 


ACTIVATED AGRICULTURAL E. E PROTECTIVE 
CARBON CHEMICALS CHEMICALS COATINGS 
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‘Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 
strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 1S COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 


free service. 


@ AUTO-KLEAN is adaptable to any fluid-flow system. 


® From acids to tar. . 


. if you can pump it, Cuno can 


filter it. Capacities range from one gallon per hour to 


15,000 gallons per minute. 


AUTO-KLEAN (disc-type) > MICRO-KLEAN (fibre cartridge) ° FLO-KLEAN (wire-wound) 
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AUTO-KLEAN'S 
“NON-STOP” FLUID 
FILTRATION STEPS UP 

PRODUCTION IN 
CHEMICAL PLANTS 


There’s no need to shut down to 
clean this strainer! 








The Cuno AUTO-KLEAN is the 
only fluid cleaner on the market 
that operates continuously— 
without requiring costly interrup- 
tions in flow and service. Cuno’s 
exclusive ‘‘comb-clean”’ action 
allows complete cleaning of the 
filter element without stopping 
fluid flow. 

Thus, no loss of production, no 
chance of contaminating the prod- 
uct by exposure while cleaning or 
replacing an element. 

AUTO-KLEAN’s low pressure 
drop permits full-flow operation 
on gravity, low pressure, or suc- 
tion lines—with no loss in operat- 
ing efficiency. AUTO-KLEAN’s com- 
pact construction provides this 
full-flow fluid protection in space 
which would limit ordinary filters 
to by-pass service. 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does a thorough clean- 
ing job(most unitscan beequipped 
with oe for continuous 
cleanin 

Fix ial metal dises in this 
modern strainer positively remove 
all solids larger than the specified 
dise spacing—from .0035" up to 
062". 

Find out now about Cuno’s 
AUTO-KLEAN—the precision-built 


strainer. 
A.3.2 


Cuno Engineering Corporation 
Dept. 102A, South Vine Street, Meriden, Conn. 


Please send information on Cuno AUTO-KLEAN 


| 
| 
| 
| 
| 
| 
| 
| 
ps 








LOADING AND UNLOADING 











Wherever vibration, flexation, misalignment or 


it: Ci iia a CMH 








ON A FURNACE 





IN PROCESSING LINES 
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m CMH Flexible Metal Hose, properly used, can 
save many times its cost by eliminating piping 
failure due to motion and fatigue stress . . . by 
simplifying installation . . . by reducing the 
number of fittings required . . . by minimizing 
downtime required for piping maintenance. In 
CMH flexible metal hose, you get the rugged 
durability of metal combined with a high degree 
of flexibility. You get a non-aging, non-contami- 
nating, non-collapsible assembly with no joints 
to pack, assuring a long, dependable, mainte- 
nance-free life. 

In the CMH complete line of flexible metal 
hose products there is the exact type to meet 


your needs. Pressures from vacuum to 24,000 psi 
(burst) can be accommodated. A wide variety ot 
metals is offered, too, to provide hose types 
which are corrosion resistant, fire resistant and 
capable of handling extremely searching liquids 
and gases. 

Whenever, a connection problem involves vi- 
bration, flexation, misalignment or expansion 
and contraction, think first of CMH flexible 
metal hose for an economical, dependable-and 
safe solution. Your Flexonics distributor will be 
pleased to go over your requirements with you. 
Look for his name in the classified pages of your 
telephone directory or write and we will send it. 


expansion and contraction is a problem..... 


ee > Go ee oe 


REX-WELD HOSE REX-FLEX HOSE REX-TUBE TYPE RT-6 


\ SALVALLALSRY j 
\ MAA a 


CMH REX-FLEX corrugated stainless steel hose 
in sizes from 5/16” through 2” 1.D. for burst 
pressures to 24,000 psi, temperatures to 1600°F. 


CMH REX-TUBE Type RT-6 fully interlocked 
flexible tubing in galvanized steel, aluminum, 
or: and other metals; sizes Vy” through 


CMH REX-WELD corrugated steel hose in sizes 
from 3/16” through 24” 1.D. for burst (pressures 
to 12,000 psi, temperatures to 1000°F, Also 
available in bronze. 





REX-TUBE TYPE RT-15 REX-TUBE TYPE RT-20 ABRASION RESISTANT HOSE 


CMH REX-TUBE Type RT-20 steel or bronze ball CMH ‘Abrasion Resistant’’ hose Type AR-1, 
bearing vee, utility hose in sizes from 3/16” fully interlocked with strip inner liner for han- 
1.D. for low te moderate pres- dling gr groin, — ashes and other dry solids, 


1%” to 12” 1.0. 


CMH REX-TUBE Type RT-15 fully interlocked 
steel or bronze utility hose in sizes from v2” 


to 12” 1.D. for i to 750 psi. ( 1), gh 1%” 
sures and temperatures. 





temperatures to 600° F 








Catalog 130 ~ Specifications and application data on CMH 
flexible metal hose. Write for your copy or see Flexonics catalogs 
in Sweet's, Chemical re all Catalog or The Refinery Catalog. 


CHICAGO_METAL HOSE Division 
Flexonic 


im Canede: Flexenics Corporation of Canada, iid., Brampton, Ontario 


Flexible metal hose Expansion joints Metallic 
bellows 
Aircroft components 








a 1317 South Third Avenue, Mayweod, lilinois 
Flexon identifies 
CMH products that 
have served industry 
for over 50 years, 
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7 MEET THE NEED 


Se )~=COFOR *FAST, ACCURATE 
iy TRANSMISSION OF MEASUREMENTS... 


eed 
we 4 


ASHCROFT PNEUMATIC TRANSMITTERS 


Measurements of pressure, temperature, differential pressure, flow and 
liquid level must be transmitted quickly, accurately and safely to 
assure the efficiency required by modern process engineering. Ashcroft 
Pneumatic Transmitters more than fill those requirements—contribute 
greatly to the perfect performance demanded of vital instrumentation 
at one or more remote control centers. 


Ashcroft Transmitters are ideal for all process industries and power 
stations— wherever it is desirable to confine high pressures or inflam- 
mable, poisonous or corrosive liquids and gases close to their source. 
They are also highly suitable where fire or explosion hazards make 
electrical wiring objectionable, or where the existing source of com- 
pressed air can easily be used. 


Built into Ashcroft Transmitters are many design advantages proved 

through years of experience in manufacturing pressure gauges. They 

operate on low-pressure air—transmit proportionate air pressures to 
ASHCROFT PNEUMATIC PRESSURE one or more pressure-actuated receiving indicators, recorders and 
TRANSMITTER with two 2-inch gauges, controllers up to 1000 feet away with accuracy within 1% or 1%. Expen- 
one reading “Air Supply,” the other sive, high-pressure lines and fittings, with all their leakage and main- 
“Transmitted Air.” Other types avail- tenance problems, are avoided. 


able for temperature, differenti - : : ; 
2 tcl ata Write for details about Ashcroft Pneumatic Transmitters. Or ask your 
sure, flow and liquid level. ysbsige 
nearby Instrument Distributor for complete data on all types. 


YOUR INSTRUMENT DISTRIBUTOR carries Manning, Maxwell & Moore prod- 
ucts because he wants to be sure you get the best in quality, performance 
and economy. You can depend on him for prompt service. 


‘et 
ed 


A product of MANNING, MAXWELL & MOORE, INC. stratford. connecticut 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, 
*BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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New, Inexpensive SK Purge Rotameters* 
Indicate and Permit Manual Control of 
Fluid Flow in Small Quantities 


es oe 
$13.00 each, 


net consumer, 
F. O. B., Cornwells 
Heights, Bucks 
County, Pa. In or- 
dering, always 
state Fig. No., 
Meter Size, and 
Scale Marking. 


























E*thread for panel mounting screw hole, 
No.10 (-24) 














“featuring a back flow check valve and flow control valve 


Here’s a really new type Rotameter— 
the SK Fig. 1846CV Purge Rotameter. 
It’s small (weighs 4% Ib.) and inexpen- 
sive, yet particularly well designed and 
sturdily constructed with a one-piece 
body. It is ideal for use in indicating and 
manually controlling fluid flow in low 
flow ranges where good reproducibility 
but only moderate actual metering accu- 
racy are required. 

With this small, variable area type 
flow meter, the rate of flow of fluid 
passing through the meter is indicated 
by the position of a ball float moving in 
a tapered glass meter tube. The rate of 
flow is read in reference to the center of 
the ball float on a scale mounted along- 
side of the meter tube. 


Typical applications include the indica- 
tion of — 


... flow of supply air in Bubbler Type 
Liquid Level Measuring Installations, 
see drawing. 

... flow of purge fluid, generally water 
or air, in the pipelines connecting orifices, 
venturi tubes, or nozzles to differential 
head flow meters. 

... flow of transparent purge fluid to 
sight glass indicators of Rotameters meas- 
uring the flow of opaque fluids. 

. . . flow of purge fluid to indicator exten- 
sions of indicating Rotameters or to 
extension wells of Rotameters with elec- 
tric or pneumatic transmitters where the 





Meter 
Flow 


Flow Ranges 
Pressure 








process fluid carries slurries, tends to 
settle out crystals, or may form gsur- 
face coatings. 

..,. flow of sample fluid to measuring 


installations for continuous analysis 
of fluids. 


Special features of the Purge Rotameter 
include— 


..-a Back Flow Check Valve to her 
uid. 


tively prevent back flow of process 


.-. a Flow Control Valve for providing 
sensitive control of fluid flow through the 
meter over the entire flow range of the 
meter at differential pressures between 
1 to 100 psi across the control valve. 


...a rigid one-piece meter body which 
will withstand rough handling in pipe 
installations and effectively protect the 
glass tube. 


...a design particularly suitable for 
installing directly in pipelines or mount- 
ing on instrument panels or in larger 
instrument cases. 


Price, as noted is $13.00 each, net con- 
sumer, F.O.B., Cornwells Heights, Bucks 
County, Pa. Order now, 


Conn. Water at 


Alr at 10 psig | rep 
Type 70° F & 70°F 





Fig. No. No. 
O3RZ 
OIRZ 

~1RzD | 


Inches " gph cth psi 
RBO33 -2—2 8—1 
RBO1O 1.3—1.5 
RB1O 1.5—2 











% 
4—4 


4—4 


i .1—2* 
1—8 2—30 


1846CV 



































Note: Meter and valve bodies are made of anodized aluminum. Control valve shaft is made of stainless steel. 
Maximum Operating Temperature is 200° F. Maximum Operating Pressure is 200 psig. 

*The low and high flow ranges are obtained in the lower and upper half of the double toper meter 
tube respectively. 
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A WORKING PICTURE K 


OF ARMSTRONG DESIGN 


Tue highly efficient design of modern 
Armstrong traps dieectly reflects over 40 years’ experi- 


ence in inverted bucket trap manufacture and appli- 
cation gained since Armstrong developed the first 


practical inverted bucket trap in 1911. 
Armstrong design offers: 
¢ A “frictionless” leverage system which combines 
high leverage with wide opening of a large 
orifice. 
¢ A minimum of parts. 
© Strong, corrosion-resistant and wear-resistant 
materials, 
¢ Generous margins of safety. 
For trap users this means: 
© Large capacity. 
© Dependable service under adverse operating con- SOM 
ditions. fis 


© Low maintenance. LUN, * 
© Continuous operation of heating and process sony, Lb 
equipment. 1S / LI 
The soundness and benefits of Armstrong design i os Y 
have been proved in thousands and thousands of i Gs: 
—_ all over the world. To insure dependable con- ° J) + 
tok Vf 









E OTHER ARMSTRONG 





ensate drainage for a new plant or plant expansion, , : 
ey — : “Traps shall be Armstrong.” For . ow 
additional information, call your local Armstrong z 
Representative or write: 


« 
« 





. Condensate, wir and steam are ad- All Armst ¢ b 
ARMSTRONG MACHINE WORKS mitted above water level in trap equipped with the Armstrong 
@58 Maple $t., Three Rivers, Michigen bucket. Tho water level is wndi:- pring-luaded stainless 





~ 


) : 






J». 
‘ 


es 
a <0 




















SEND FOR NEW 
44-PAGE STEAM TRAP BOOK ,: 


SUS 


lhe Giodhennal cohen sheet tensed Complete data on Armstrong trap de- 


en, and where air can be pushed out The twe smallest sizec of Armstrong 849 and operation; physical data and’, 
ahead of incoming steam, this buck- trays, most apt oN eg 079 list prices; capacities; selection, instal- * 
et will speed heat-up greatly. The protection, are av na 

“a aa ong ce wr cold, style having the sivaleer bull rf oht lation and maintenance recommenda- 
closes at 210° F. Has 50 to 100 in. The strainer can be cleaned _ tions. Free on request. 

times air handling capacity of while trap is operating. 

standard buckets, — 


STEAM TRAPS 





Processing Human Blood 


In processing blood to make plasma, it is important to remove fat 
cells from the plasma. This is done easily and completely by means 
of a De Laval centrifuge. 


De Laval machines can be used for one-, two-, and three-way 
separation, usually called clarification because it involves removing 
a solid from a liquid, such as removing solids from glue liquor. 


Two-way separation includes the removal of small quantities of 
solids (usually less than 0.5%) and storing them in the bowl. The 
separation of blood is an example. Three-way separation includes the 
continuous separation of two liquids and simultaneous continuous 
removal of solids from the liquid mixture. The removal of citrus oil | 
from fruit juice and pulp is an example. 


De Laval offers a complete line of centrifugal machines so that you 
may have exactly the right one to speed up processing in your plant. 


THE DE LAVAL SEPARATOR COMPANY — Chicago POUGHKEEPSIE San Francisco 
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partners 


in mixing foods and chemicals 


Just as the toothbrush belongs with toothpaste 

so stainless steel castings by COOPER ALLOY icloas 
wherever mixing equipment for the food, chemical 
and allied industries is being designed or manu- 
factured. Whether your interest be in small 
propellers weighing half a pound, or in giant 
mixers weighing a ton or more, our experience 

as the foremost producer of corrosion resistant 


cast products is your guarantee of a profitable 





and pleasant partnership. To get to know 


us better, why not fill in the coupon below for 
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your free copy of our new booklet “Thirty Years 
of Progress.” It will give you an inside view of 
our plant and its facilities and may help to 
illustrate how our experience and know-how 


can best serve your needs. 


ee ame ce ee ee ee 


GF tor nono ALLOY 


THE COOPER ALLOY FOUNDRY CO. ¢ HILLSIDE, N. 4. 
| Los Angeles, Son Francisco, Oakland, Hovsten, Chicoge, Detroit, Philedelphie, Mariterd 
} Leading producers of STAINLESS STEEL valves, fittings and castings 


[(L) Please send your now booklet “Thirty Years of Progress” 
(] Please have your representative call. 


Name Position 
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Address 
City Zone State i 
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T Te reset brush tension, operator releases spring lock . . . 2 slides it back to relieve pressure .. . 


3 and swings locking device to one side... 4 for fast and easy brush removal. 


BRUSH-PRESSURE ADJUSTMENT, for maximum brush life, and replacement, 
to assure reliable motor service, are simple matters on G-E synchronous motors. 
A calibrated spring-loaded brush holder makes resetting brush tension or re- 
moval of brushes fast and easy. Brushes are staggered for even brush-ring wear. 


ee How Routine Maintenance Is 


# “ , 
“'teeiard argyle 


BEARING LUBRICATION can be readily checked INSULATION CLEANING is fast on G-E synchronous motors. Wind- 
through a large sight-level gage on the bearing ings are coated with a high-gloss Glyptal* varnish that resists the 
pedestal; and when oil is required, handy snap-to accumulation of dust me can be vacuum or air cleaned in most 
covers are provided for easy refilling, as well as oil- applications. In extremely dusty or oily atmospheres, deposits can 
ring inspection. A drain plug is conveniently located be easily wiped from the windings. Clean windings mean longer 
for quick oil changes. insulation and machine life. *Reg. trodemark of General Electric Co. 











jOUS MOT 


GF 
Fan reso Se 
ya?” ~ 
pods, YEARS OF ELECTRICAL 
Ay. «PROGRESS «£4 
Sage 
AVS 


PM, DRIVES A RECIPROCATING GAS COMPRESSOR. 


Easier on G-E Synchronous Motors! 


Routine maintenance involves three factors: 
brushes, lubrication, and insulation. To be sure 
that these areas are properly serviced, G-E syn- 
chronous motors have design features that make 
checking easy and maintenance fast. Close at 
hand and easy to adjust, the brush-rigging con- 
struction encourages your maintenance men to 
inspect regularly. Oil-level gage and inspection 
caps are arranged for quick checking and filling 
when necessary. The high-gloss insulation on 
G-E synchronous motor windings resists the 
adhesion of dust and minimizes the need for 
cleaning. 

These features promote long, reliable motor 


service and save valuable time for your main- 
tenance crews. 


Before selecting your next heavy-duty motor, 
be sure to consider these important maintenance 
features. Call in your G-E representative. He will 
be glad to discuss the many money-saving appli- 
cations for G-E synchronous motors. Meanwhile, 
you can obtain more information on G-E syn- 
chronous motors by requesting the following 
publications: GEA-5332, “Low-speed Synchro- 
nous Motors” or GEA-5426, “High-speed Syn- 
chronous Motors.” Write to Section 770-28, 
General Electric Company, Schenectady 5, N. Y. 


Y re 
Gou C7 foe r OU confidence 7 
GENERAL @@ ELECTRIC 
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No one metal will economically solve all 
HC] corrosion problems. But . . . 


Years of plant experience as well as ex- 
tensive laboratory corrosion tests have in- 
dicated that Monel withstands the attack 
of HC] in a wide range of industrial proc- 
esses. Monel is one of the few metals which 
show satisfactory resistance in handling 
dilute solutions of hydrochloric acid. 


if you work with organic chiorinations, 
for example, where small amounts of HCl 
may form, you will be interested to know 
that Monel is successfully used for com- 
bating corrosion in reactors, lines, valves 
and other equipment. 


With solutions of inorganic acid chlo- 
rides, as well, which are apt to hydrolyze 
to form dilute HCl, Monel has numerous 
applications in evaporation and handling. 
And petroleum refineries have for years 
lined the upper sections of their crude- 
fractionation towers with Monel to resist 
HCl produced by hydrolysis of metallic 
chlorides. 


if youhandle chlorinated solvents, where 
danger of dilute HC] formation exists, you 
may find it profitable to follow the exam- 
ple of others in using Monel for storage 
tanks and lines. In solvent distillation and 


Inco Nickel Alloys 


corrosion problems... 


recovery, these alloys have proven ex- 
tremely useful for stills, columns, reboilers 
and bubble trays and caps. 


And if you use HCl—or aluminum chlo- 
ride—as a catalyst, you will find that many 
processors have eliminated a large part of 
their corrosion worries by using Monel for 
such equipment as reactors, autoclaves, 
condensers, and vapor and condensate 
lines. In the manufacture of such com- 
pounds as synthetic resins and rubbers 
Monel has afforded protection not only 
against corrosion but against contamina- 
tion and undesirable color effects as well. 


it will pay you to take advantage of the 
vast amount of information on the subject 
of HCl corrosion which has been accumu- 
lated by Inco’s Corrosion Engineering Sec- 
tion. No obligation. Just write, giving full 
details. One of the Inco Nickel Alloys may 
provide your solution. 


It is advisable to place equipment orders 
with your fabricator well in advance of 
scheduled use. Distributors of Inco Nickel 
Alloys can supply you with the latest in- 
formation on their availability from ware- 
house and mill. 


The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 


MONEL® + “R”® MONEL + “K”® MONEL + “KR“® MONEL » “S”® MONEL 
INCONEL® + INCONEL “X"® + INCONEL “W"® + INCOLOY® + NIMONICS® 
NICKEL » LOW CARBON NICKEL »* DURANICKEL® 
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In the Chemical Industry 
where performance counts you can count on Enjay for... 








Uniform, High Quality 


PETROHOLS 


A pioneer and leading marketer of isopropyl alcohols, the 
Enjay Company offers a complete line of Enjay Petrohols. 
More and more manufacturers are counting on Enjay for their 
supply of Petrohols, methyl ethyl ketone and other Enjay sol- 
vents widely used in the surface coating and chemical industries. 


A complete line of dependable products for Industry 


PARANOX 


OHOL 
Methyl Ethyl Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropy! Ether 
Reference Fuels 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOI, 99 
Secondary Butyl Alcohol 
Secondary Butyl Acetate 
Isopropyl Acetate 
Acetone 

Methyl] Ethyl Ketone 
Ethyl Ether 

Isopropyl Ether 
Dicyclopentadiene 
Naphtheniec Acids 
Iso-Octy!] Alcohol 

Decyl Alcohol 


CrHEeMicaL ENGINEERINGC—May 1953 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Iso-Octyl Alcohol 
Decy! Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tripropylene 
Tetrapropylene 
Aromatic Tars 
Acetone 

Methyl Ethyl Ketone 


(ISOPROPYL ALCOHOL) 


The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 
ucts for the oil, surface coating and chemical industries, 
Backed by greatly expanded plant and distribution facili- 
ties, the Enjay Company is supplying a constantly grow- 
ing list of chemical products to many different industries. 


BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 
ENJAY COMPANY, INC. 


15 West Sist Street, New York 19, N. Y. 








give YOU maximum protection 
from explosion and fire 


bade he “ek ipa 
Locations where flammable atmospheres are likely to ealing Condulet 
; For Vertical Conduit Onl 
be present are designated as hazardous by the National ee ee 


Electrical Code. The Code requires explosion-proof Type EZS Expiosion-Proot 
électrical installations on machines that operate in such Sealing Condulet : 
locations or that handle flammable liquids or gases. For Vertical or Horizontal Conduit 


The inert gas machine shown at the right operates 
in a hazardous location. The manufacturer selected 
Crouse-Hinds’ dependable explosion-proof Condulets to 
control the operation of the machine, to give protection 
against disastrous explosions and fire, and assure un- Vyeu EPE KidinbionPeeet 4-ane Condulet 


interrupted service. PR eoae-Sutien stations, a double pilot 
5 A ; ; ight an tumbler switches. Available in 
When you design machinery for use in hazardous one to 5-gang sizes for all types of control 


locations select the very best electrical equipment... devices. 
Condulets that are designed to meet Underwriters’ Labo- 

ratories’ standards. For nearly 50 years, Condulets have 

been of the highest quality, built from the finest materials, 

with painstaking care by skilled craftsmen. 


The Condulet Catalog lists thousands of types and 
sizes of junction Conduleis, lighting fixtures, plugs and 
receptacles, switches, controls, and circuit breakers for 
use in ordinary and hazardous locations. Tell us 
your electrical promblems. Crouse-Hinds engineers will 


gladly make specific recommendations. 
Type EJB Explosion-Proof Junction Condulet. 
Used here to make power connections and 
enclose control devices. 


© CONDULET is a coined word registered in the U. S. Patent Office. 
it designates a product made only by the Crouse-Hinds Company. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 
Or i a” pe 
Ore. —San Francisco — Seattle —St. Louis — Tulsa — Washington 
RESIDENT - ering Pred nea — Charlotte — Corpus Christi — Richmond, Ve.— Shreveport 
Crouse-Hinds Company of Canada, Lid, Toronto, ain Ont 


CONDULETS : AIRPORT LIGHTING 
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TRAFFIC SIGNALS . FLOODLIGHTS 
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Homoflex Hose—More use per dollar 


Homoflex Hose , as <e per dollar 


Homofle i\\ | iollar 
Hon. oe er dollar 


Homoflex Ho. 3 se per dollar 


FLEXIBLE, LIGHT, BUT RUGGED AND STRONG e e e Yes, you save money because Homo- 


flex lasts longer. It’s easier to coil and uncoil ... no pre-set twist... no 
kinking... easier to carry and drag. “Flexible as a Rope”. Workmen like 
it. Cover and tube are inseparable and hosewall is strong and safe, 
for handling air, water, other fluids and gases. Ask the R/M distributor 
for Bulletin 6879. He'll tell you about other R/M hose types for steam, 
oil, suction, chemicals—from small 1/4” size, to huge dredging hose big 
enough for a man to crawl through ... also how you get MORE USE 
PER DOLLAR with R/M transmission, and conveyor belt, and V-belts. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 


Other ®/M products include: Industrial Rubber ¢ Fan Belts © Radiator Hose * Brake Linings © Brake Blocks ¢ Clutch Facings 
Asbestos Textiles ¢ Teflon Products * Packings ¢ Sintered Metal Parts ¢ Bowling Balls 
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UNIT RATI 
ap pe Amps for 50-200 V. 
D Amps for 200-400 V. 
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OWN BOVERI 





MECHANICAL RECTIFIER 





@ The ELECTRO-CHEMICAL INDUSTRY 
can now have the benefits of UNPRECEDENTED 
EFFICIENCY, LOWER POWER BILLS and 
TROUBLE FREE OPERATION. 


@ no MAINTENANCE, NO REPLACEMENT OF 
CONTACTS with unity load factor at D.C. Voltages 
up to 400 Volts. 


@ STABILITY and LONG LIFE EXPECTANCY OF 
CONTACTS made possible by: 

1-The use of proper all 
2-The exclusive Brown weri Thyratron shunt cir- 
cuit which KEEPS THE COMMUTATION CUR- 
RENT EXTREMELY LOW and provides for a 
LOW RATE OF RISE OF VOLTAGE across the 
break DURING COMMUTATION. 


@ IMMEDIATE RESUMPTION OF SERVICE AFTER 
ARC-BACK due to disturbances in the A.C. supply 
system. A super-fast contactor (1/10 of one cycle) pro- 
tects the contacts and can be RESET AUTOMATIC. 
ALLY an indefinite number of times without main- 
tenance. 


BROMN 


BOVERI 19 RECTOR STREET 
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@ AUTOMATIC ONLOAD VOLTAGE REGULATION — 
within very wide limits. 


@a QUICK, SELF-LIQUIDATING INVESTMENT be- 
cause of the POWER SAVINGS IT MAKES 
POSSIBLE. 


it will pay you to investigate this 
BROWN BOVERI Mechanical Rectifier. 


FOR COMPLETE DATA, MAIL COUPON TODAY! 
| eLeelded etal wheataeta tals | 


rown Boveri Corp., 19 Rector St., N. Y. 6 
q Please send me data on Mechanical Rectifiers. 


BROWN BOVERI CORPORATION 
NEW YORK 6, N. Y. 





Oliver 
Chemical 


Oliver Precoat 
(Vacuum) 


Oliver 
Top-Feed 


Oliver Horizontal 


wT ErorMmeteR: | 


"ES ERT: 


HERE , you will have the guidance of a large staff of 


, a = 
Ser | Lie 











skilled filtration engineers backed by a company with 45 
years of filtration experience and serving every phase of 
industry requiring filtration all over the world. 


HERE the filter you need will be selected not from one or two 


types only—but from nearly a score of distinctly different 
filter types covering the three principles of filtration: con- 


VDSS 


SH because it can be assumed that all 
types of filters will separate solids from 
liquids, it doesn’t follow that all types will 
make that separation with anything like 
equal efficiency. Nor will all filters wash the 
cake properly although washing can be 
carried on with all filters. 


Granting this, isn’t it just good common 
sense to obtain the best filtration advice you 
can get and to make the filter selection from 
as broad a group of filter types as possible? 


Here, briefly, is what you can get at Oliver 
United: an experience that began in 1907 
in the gold mining districts of California 
where a revolutionary filtration and cake 





tinuous vacuum, continuous pressure, and batch pressure. 


washing method was introduced and proved 
sound ...an experience that has grown in 
the past 45 years to cover every processing 
operation requiring filtration .. . an exper- 
ience that has gained strength by world- 
wide filtration service. The other answer to 
your problem lies in the wide range of Oliver 
United filter types . . . nearly a score! Check 
the list at the right and you will see what 


we mean. 


The filtration step in your process is always 
a most important step. Can you afford not 
to obtain the best filtration guidance avail- 
able and the assurance that the filter. you 
buy will be the filter you need? 


rb cams: Frege 


“ 
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Oliver Pressure 


Oliver Precoat 


Kelly Pressure (Open) 


AND DON’T FORGET 
OUR PUMPS 


Olivite 
Acid-Handling 


0-D-S 
Diaphragm 
Slurry 





iva sabenaie cate ok a 
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OLIVER UNITED SELECTIVITY Study These Variations in Oliver United Filter Types with 


Relation to Your Problem. They Provide a Selectivity Unmatched in 


Filtration Filtration 
Principle Filter Type One Selected Distinctive Feature Principle 


jee eh a3 2 : gum 
Continuous Oliver standard for the industry, particu- Dorrco 
Vacuum Chemical larly excellent cake washing 


Filter Type 


OliverPrecoat handles thin slimy cakes (cake dis- | Continuous Oliver 
Open carded) Pressure 


Oliver Precoat same as above but prevents escape 
Hooded of noxious fumes and gases 


Oliver Precoat same as above but seals in danger- 
Vapor Tight ous fumes and gases 


Oliver Panel handles thin, slimy sticky cakes (no | Batch Sweetland 
precoat, cake can be retained) Pressure 


Oliver String for certain kinds of thin, hard-to- 


handle filter cakes 
Kelly 


Oliver excellent where bone-dry or near- 
Top Feed dry cake is required 


Oliver vapor-tight construction for low tem- Kelly 
Dewaxing perature dewaxing of lube oils Sulphur 


Oliver high capacity and excellent washing Oliver 
Horizontal of crystalline or fibrous materials Pressure 


with high visibility of operations . 
Oliver 


American excellent dewaterer with highest Beatty 
Dise capacity per floor space of any filter 





NEW YORK 36 — 33 West 42nd Street CHICAGO 1 — 221 North LaSalle Street 
OAKLAND 1 — 2900 Glascock Street ° SAN FRANCISCO 11 — 260 California Street 
Export Sales Office~New York * Cable — OLIUNIFILT 


OLIVER UNITED FILTERS 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


Filtration Circles. 


One Selected Distinctive Feature 


ideal for dewatering heavy, fast- 
setting solids 


same characteristics as standard con- 
tinuous vacuum Oliver but operable 
under pressures higher than vacuum 
equivalent 


OliverPrecoat similar to Vapor Tight Precoat Filter, 


operable under pressures higher 
than vacuum equivalent 


industry’s standard pressure filter, 
offering high flexibility in leaf type 
and spacing; pressures up to 50 
pounds 


used in very high pressure work and 
where jacketing is required for ab- 
normal temperatures 


modification of the standard Kelly 
for cleaning molten Sulphur 


excellent clarifier for polishing bev- 
erages, fruit juices, etc. 


use similar to that of Oliver Pressure 
leaves set radially around a rotat- 
able shaft 


FACTORIES: 
Hazleton, Pa 


Oakland, Calif. 


Direct Representation Representation through The Dorr Company and Its Affiliates 


WEST INDIES HAWAIIAN ISLANDS EUROPE, NORTH AFRICA & INDIA 


Wm. A. P. 
stasecace Cube . . ae Dorr-Oliver S. A. Brussels 
é pecan Dorr-Oliver $.N.a.R.1, Paris 


Dorr-Oliver Co., Utd., London, $.W. 3 
Dorr-Oliver $.0 8.1. Milano 


CANADA PHILIPPINE ISLANDS Dorr g.m.b.h. Wiesbaden (16) Dorr-Oliver, N.V. Amsterdam-C 


E. Long, Ltd E. J. Nell Co. 
Orillia, Ontario Manila 


Dorr-Oliver (India) Ltd., Bombay 


MEXICO & CENT. AMERICA AUSTRALASIA SOUTH AMERICA & ASIA SOUTH AFRICA 


Oliver United Filters inc. Hobart Duff Pty., Ltd. The Dorr Co. 
Oakland, Calif. Melbourne Stamford, Conn. 
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E. L. Bateman Pty., Lid. 
Joh sburg, T 








RESEARCH APPOINTMENTS 


WITH 


COURTAULDS, inc. 


MOBILE, ALABAMA 


Courtaulds, Inc. is a new American subsidiary of Courtaulds, Limited, 
an English Company, one of the largest manufacturers of man-made 
fibers in the world with more than twenty operations in the 

United Kingdom and associate factories in many foreign countries, 
principally Canada, Germany, Italy, France, Spain and Australia. 


The Courtaulds Group and its associated companies are engaged in 
the manufacture of viscose, acetate and nylon yarn and staple, and 
cellophane, as well as wood pulp and chemicals used in synthetic 
fiber manufacture. It also has extensive weaving, knitting, dyeing 


and finishing operations. 


With the opening of a new Courtaulds 
rayon plant in America, Courtaulds, Inc. 
intends to create an expanding research 
organization over the whole field of 
man-made textile products equipped with 
completely modern facilities in a new 
research laboratory. 


During 1953 it will add to its staff 
several research associates, who will be 
selected competitively on the basis of 
their letters of application, supported 
by transcripts of their academic 
accomplishments. Those interested must 
have studied in one or more of the 
following fields: 


Physical Chemistry 
Organic Chemistry 
Chemical Engineering 
Physics 


It is necessary that they demonstrate 

a strong desire to do industral research 
work, particularly in the field of cellulose 
chemistry and its application to production 
problems. A Doctor's degree is not 


necessary but it is mandatory that the 
candidates have done some original 
research work on the gradvate level. 


Successful applicants may be asked to 
travel abroad for study in the research 
laboratories of Courtaulds, Limited, in 
England in collaboration with the most 
outstanding research scientists and 
technicians in the synthetic fiber industry. 


These appointments carry with them 
attractive salaries in an interesting and 
expanding field of industrial research in 
the most modern facilities, with excellent 
opportunities for recognition of the 
individual’s work. 


Applications are now being received. 

All applicants should apply by letter, 
giving complete details of their personal 
background and a general outline of 
their professional training, supported by 
official transcripts. A statement concernin 
the individual’s aspirations in the field of 
cellulose chemistry and industrial researcl 
should be included in the letter. 


All inquiries and applications will be treated in 
strictest confidence and should be addressed to: 


A. E. Jakeman 

Director of Industrial Relations 
Courtaulds, Inc. 

P. O. Box 1025 

Mobile, Alabama 
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TAKE TRACE METALS OUT OF ACTION! 


@ Now you can take troublesome traces of iron, 
aluminum, copper and other metals out of action 
easily and effectively. The answer to metallic con- 
taminants picked up from pipes and processing 
equipment is the use of a Pfizer sequestering 
agent ... Gluconic Acid, Citric Acid or one of 
their derivatives.* 

Pfizer Citrates and Gluconates are recom- 
mended as sequestering agents in: 

The textile industry ...to inactivate trace metals in 

dyeing, bleaching, kier boiling and mercerizing. 

The leather industry ...to adjust tanning solutions to 

the proper pH without precipitation. 

Oil and fat industry...to inactivate trace metals 

which lead to runcidity. 

Weed killer formulations ...to prevent formation of 

insoluble, inactive salts in hard water areas. 

Municipal and industrial water systems . . . to prevent 

the precipitation of metallic contaminants. 

Bring your metallic contamination problems 
to Pfizer. Write for Technical Bulletin #32. 


630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, lil.; San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga. 


*Sodium Citrate, Sodium 
Gluconate, Ammonium 
Gluconate 


Pfizer 
yequestering 
Agents 


PUT “IN” SEQUESTER “OUT” 


CITRIC po 
ACID 


Sequestering action of 
100 parts of acid 

















GLUCONIC 























Manufacturing Chemists for Over 100 Years 
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LETS EXPANSION KEEP ON THE 
| MOVE 


PENFLEX TUBING 
ABSORBS THERMAL EXPANSION...PROVIDES FLEXIBILITY 


Coal dust showers over equipment, floors and lines were regular 
occurrences in one large power plant. Thermal expansion moved 
steel tubes feeding powdered coal to the burners of high pressure 
steam boilers. 

Then Penflex ‘Flexineering’’ recommended a flexible steel 
“overcoat’’ for the rigid steel feed pipe. Lengths of 20” and 24” I.D. 
interlocking, galvanized steel tubing were installed. Penflex tubing 
now forms a flexible seal between the hopper and tube, assuring 
protected delivery of powdered fuel. 

Let Penflex ‘‘Flexineering’’ help you on tubing problems. Penflex 
manufactures a complete line of four-wall, interlocking and seam- 
less welded corrugated flexible tubing . . . metallic hose, tubing or 
couplings from 1/” I.D. and up . . . automatic barrel fillers, pneu- 
matic rivet passers, accessories and fittings. 

Pennsylvania Flexible Metallic Tubing Compary, Inc., 7234 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York « Chicago *« Houston * Cleveland * Los Angeles 


NFLEX 


HEART OF INDUSTRY’S LIFE LINES 
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Write for this 
helpful folder, 
“'Flexineering.”’ 











—LADISH 


PIPE FITTINGS 


reduce piping 
assembly time 





TO MARK PROGRESS 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices: New York @ Buffalo © Pittsburgh « Philadelphia « Cleveland « Chicago © St. Paul 
St. Louis « Atlanta « Houston « Tulsa « Los Angeles « San Francisco « Havana « Mexico City « Brantford, Ont. 


THE COMPLETE Cortdlid Gualély FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


LADISH CO. 


Makeup goes smoother... with less chance for 
delay ...on those piping systems where Ladish 
fittings areinstalled. Ladish Controlled Quality 
makes the difference. By exacting controls over 
materials and manufacturing processes... 
Controlled Quality assures uniform weldability 
through metallurgical integrity, fast assembly 
through dimensional accuracy and provides a 
real assurance of ultimate operating economy 
and complete dependability ... reasons why it 


pays to specify LADISH. 
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SPERRY 


FILTER PRESSES 


Designed and Made to Meet 
YOUR Industrial Filtration Problems 


Hundreds of the foremost manufacturers in the country, 
employing nearly every known type of industrial filtra- 
tion, rely upon Sperry Filter Presses for the finest answers 
to their filtration problems, 


There are good reasons for this acceptance. Sperry Filter 
Presses of today, reflecting 60 years of research, design 
and engineering, offer greater performance, flexibility 
and economy than ever before. 


Our big, free catalog gives the complete story of Sperry 
filters and engineering service. Send for your copy today. 


SPERRY 

FILTER BASES 
All types and sizes .. . 
plain or punched to your 
specifications . . . furnished 
in cotton, paper, wool, syn- 
thetics, glass and woven 
materials. 


D.R. SPERRY &2 COMPANY 
BATAVIA, ILLINOIS 
Filtration Engineers for More Than 60 Years 








Eastern Sales Representative: 
George S$. Tarbox, 808 Nepperhan Ave., Yonkers 3, N. Y. 
Yonkers 5-8400 


Western Sales Representative: 
B. M. Pithashy, 833 Merchants Exchange Bidg., 


San Francisco 4, California DO 2-0375 




















You have to take action to stop expanding maintenance 
costs. With “Trayloremade" equipment, you can 
curb those high costs now. 











\ 











Traylor Rotary Kilns offer many exclusive operating and ae 

maintenance features which were developed over the past Employing the same basic design principles as Traylor Kilns, 
50 years on the basis of field experience. They are time- Traylor Rotary Coolers offer the same operating economies 
tested and proved for efficient processing of material. and are built to individual specifications. 
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TAKE action now to stop expanding main- 
tenance costs. Write today for Bulletin 
115... get complete details and illustrations 
of Traylor’s superior design and construction 
of equipment for the process industry. 





Name: 


Position: 





Cc 








TRAYLOR ENGINEERING & MANUFACTURING CO. 
541 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York @ Chicago © San Francisco 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 


Primary Gyratory Crushers Rotery Kilns 
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Whether you require stainless steel in bars — round, 
square, flat or hexagonal... billets...sheets...plates... 
wire ... or angles, there is a form of Crucible REzISTAL 
stainless that will fill your specific needs. And Crucible 
REZISTAL stainless steel is available in a wide assort- 
ment of grades, gauges and finishes to meet the diversi- 
fied requirements of all industries. 


everything Mm stainless Bete Crucible’s staff of metallurgists and stainless fabricat- 


* | i ing specialists are well experienced in solving applica- 
Inc U tion problems in the chemical, food processing, dairy, 
. i textile, laundry, hospital, pulp and paper and a host of 

the kitchen sink other fields — including uses for Crucible REzISTAL in 


household articles like cutlery, cooking utensils and 
the proverbial kitchen sink. 


If you have a specialized application where the 
unique qualities of stainless will improve your product 
or your processing operations, don’t hesitate to call in 
a Crucible representative who can give you the benefit 
of our broad experience. And when you buy stainless, 
be sure you specify Crucible rezisTaL, the quality 
brand of heat and corrosion resistant steels. 





CRUCIBLE first name in special purpose steéls 
oy ¢ STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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CORROSIVE VAPORS 
HANDLED BY. 
WORTHINGTON 

STEAM JET 
EJECTORS | 


Units used in vacuum process 
for manufacture of vitamins 


In making synthetic vitamins at the Rahway, 
N. J., plant of Merck & Co., Inc., large quantities 
of corrosive vapors must be handled. 

Worthington impervious graphite steam jet 
ejectors have been doing the job for years. And 
wherever corrosive vapors must be handled in 
vacuum operation—there you will find Worthing- 
ton steam jet ejectors in heavy-duty operation. 

There’s a Worthington ejector for every vacuum 
requirement—from atmosphere to 50 microns 
absolute, single and multiple stages, condensing 
and non-condensing, of stainless, bronze, porce- 
lain, impervious graphite, Worthite, cast iron and 
steel. . 

Take advantage of Worthington’s years of ex- 
perience in vacuum systems. Write and tell us 
about your specific requirements. Worthington 
Corporation, Steam Power Division, Ejector Sec- 
tion, Harrison, New Jersey. 


WATER TREATING 
EQUIPMENT 
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WORTHINGTON TWO-STAGE IMPERVIOUS GRAPHITE STEAM 
JET EJECTOR used in synthetic vitamin manufacture at the 
Merck plant in Rahway, N. J. This unit is one of thirty-eight 
Worthington ejectors used at the plant. 








6 BIG ADVANTAGES OF STEAM JET EJECTORS 
FOR VACUUM SERVICE 


1, LOW INITIAL COST. 

2. MINIMUM OPERATING COSTS. 

3. NEGLIGIBLE MAINTENANCE COSTS. 

4.NO MOVING PARTS. 

5. EASY TO OPERATE, 

6. AVAILABLE IN ANY MACHINABLE MATERIAL. 





REFRIGERATION 








LINTERS...STEAM... 


One of six rotating digesters designed and built by B & W for the Buck- 
eye Cotton Oil Company. Dimensions: 31 ft 3 in. long, 11 ft 1.D. 
Working pressure: 165 psi. Temperature: 350 F. Material: Shells, 
heads and cones to ASME Spec., SA-212 Grade A, 65,000 tensile 
strength steei. 


Starting with cotton seed linters, Buckeye Cotton Oil Company 

makes pulp which eventually becomes rayons and plastics. The linters, with 
steam and a caustic solution, are cooked in large digesters. (Buckeye, 

a Procter & Gamble subsidiary, is located at Memphis, Tenn.). 


Regarding the trunnions, they are important. They enable 
the digester to rotate end over end in either direction—one revolution 
in four minutes. Result: Better mixing and a high quality pulp. 


This equipment was designed, fabricated, and installed by 
B&W . .. and is typical of many other proj- 

ects where B&W has successfully relieved plant engineers 
of tough engineering problems. The Babcock & Wilcox Com- 
pany, Process Equipment Dept., Barberton, Ohio. 
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COOK... TRUNNIONS... 


Each digester rotates end over end on two separate forged steel trunnions of 16 in. 
diameter, welded onto a heavy steel girth band around the center section of the 
vessel. This B&W trunnion design is markedly superior to conventional through-shaft 
construction because it distributes weight-stresses over a large area of the shell, 
greatly increasing corrosion-resistance at these critical points. Trunnions are sup- 
ported by two heavy water-cooled bearings. 


a ae 





Individual drive mechanisms for the digesters also were engineered and 
built by B& W to assure satisfactory operating conditions, with a maximum 
torque load of 540,900 ft-ib and an end thrust of 118,000 Ib created 
by shifting center of gravity when digester is partially filled. Provision 


: SH for either-direction rotation simplifies vertical positioning of digester 
Be B ¢€ Cc C i 4 om for connecting to blow line. 
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CORRUGATED doe“! TRANSITE 


For Permanent Construction 


dill 


This large coal breaker, roofed and sided with 
Johns-Manville Corrugated Transite, will pro- 
vide many years of fire safety and low cost 
maintenance. 


For Permanent Protection 


Johns-Manville Corrugated Transite effectively 
protects the delicate instruments in this new 
airport control tower from the effects of severe 
weather conditions and fire. 


You build economically and quickly with these versatile 
fireproof and weatherproof asbestos building sheets 


In the past quarter century, Johns-Manville 
Corrugated Transite has proven an ideal material 
for roofs and for sidewalls of industrial, commer- 
cial, institutional and agricultural buildings. 
Made of asbestos and cement, the large sheets are 
easy to handle, go up quickly with a minimum of 
framing. Practically indestructible, Corrugated 
Transite is fireproof, rotproof, weatherproof, 
needs no paint or special treatment to preserve it, 
and can be salvaged and re-used if necessary. 


Today, Corrugated Asbestos Transite is also 
used increasingly for smart interiors... the 


SS 


streamlined corrugations and attractive shadow 
lines that give it such unusual architectural 
appeal for exteriors offer unlimited interior de- 
sign possibilities. 

Investigate J-M Corrugated Asbestos Transite 
and learn how you can build quickly and 
easily... have an attractive, long-lasting, trouble- 
free structure regardless of size or purpose. For 
complete details write Johns-Manville, Box 158, 
Dept. CE, New York 16, N. Y. In Canada write 
199 Bay Street, Toronto, Ontario. 


*Reg. U.S. Pat. Off. 








. 


EASY TO FASTEN TO STEEL EASY TO SAW EASY TO DRILL EASY TO NAIL TO WOOD 























May 1953—CnemicaL ENGINEERING 








FP eo eg 
wn 1952 "Se 
< = 
ay YEARS OF ELECTRICAL gf! 
Ww PROGRESS yo 
a lt 


THROUGHOUT THE CHEMICAL INDUSTRY, the tough jobs are resisting Formex insulation. This 7’4-hp unit drives a crude- 
done by General Electric Tri-Clad TEFC motors with corrosion- ash conveyor an average of over 23 hours every day. 


Field-tested insulation protects this 


true chemical motor against breakdowns 


Only G-E standard Tri-Clad* TEFC motor 
has quadruple-Formex” insulated wire 


One of many reasons why chemical plants have so widely 

accepted General Electric’s standard Tri-Clad totally 

enclosed fan-cooled motor as the chemical motor is its 

superior insulation system, which stands up against 

moisture and corrosive fumes. 
Quadruple-Formex insulated wire—finest insulated 

magnet wire available—is used for coil windings. De- 

veloped and licensed by G.E., this self-protecting wire 

is also coated with multiple dips and bakes of high- 

quality synthetic resin varnish and Glyptal* red bond- 

ing material. In addition, voltage-surge, salt-spray, and 

many other factory tests insure extra protection against 

motor breakdown. ee PS 
For full data, ask your G-E Apparatus Sales repre- siMULATED LIFE TEST of General Electric Tri-Clad TEFC 

sentative or write for Bulletin GEA-4400 to General _ motors in a salt-spray tank. This is one of several rigid tests 

Electric Co., Sect. 662-42, Schenectady 5, N. Y. that help assure dependability in chemical industry service. 


P ‘ f 
*Registered trade-mark oi’ General Electric Company. 


Go care fruc your confldlenee in 
GENERAL ELECTRIC 
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American 
Blower 


Prior to shipment, each compressor is thoroughly tested cordance with the A.S.M.E. Power Test Code in Ameri- 
for mechanical and performance characteristics in ac- | can Blower’s modern research and testing laboratory. 


Serving home and industry: AMERICAN-STANDARD ¢ AMERICAN BLOWER e CHURCH SEATS 
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They're compact, require minimum 
foundations, are adaptable to all 
types of drives 





Use Them Profitably for These Jobs 


AIR COMPRESSION 
ANNEALING FURNACES 
CATALYST REGENERATORS 
COAL PULVERIZATION 
CUPOLAS 
CYCLONE FURNACES 
FORGING FURNACES 
GAS BOOSTERS AND EXHAUSTERS 
LEAD AND COPPER FLOTATION 
PNEUMATIC CONVEYING 
OIL-GAS GENERATORS 
PLANT PRESSURIZING 
SINTERING 
WATER-GAS GENERATORS 











American Blower Single Stage Centrifugal 


- Compressors are basically variable-volume, 


constant pressure compressors, built to deliver 
efficiently large volumes of air or gases at high 


pressures. 


You can buy them in sizes from 30 to 600 
HP with pressures from 114 to 334 Ibs. In 
addition, any American Blower Centrifugal 
Compressor can be equipped with controls 
to meet specific job requirements — such as 
constant inlet volume, constant suction pres- 
sure, constant discharge pressure, or constant 


weight flow. 


For technical data, consult the nearest 
American Blower Branch Office or write us for 
Bulletin 109. 


Whether you need equipment for heating, cooling, ventilating, air conditioning, vapor absorp- 
tion, fume removal, dust collecting, mechanical draft, heat transfer or smooth power trans- 
mission thru Gyrol Fluid Drives — American Blower manufactures a complete line of prod- 
ucts to meet your requirements. Helpful technical literature is available on each product. 


_ AMERICAN @) BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


& WALL TILE e DETROIT CONTROLS e KEWANEE BOILERS e ROSS EXCHANGERS 
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A Progress Report 
on the Status of FluoSolids 


Applications of Non-Catalytic Fluid Techniques 
Expanding into Many New Fields 


Pioneered by Standard Oil De- 
velopment Company during 
World War II, fluidization is to- 
day widely recognized as an ideal 
means of promoting intimate con- 
tact between solids and gases. As 
licensee in all non-catalytic non- 
hydrocarbon fields, The Dorr Com- 
pany has continually expanded 
the applications of this new tech- 
nique since 1944. At the present 
time, FluoSolids is demonstrating 
outstanding advantages in the 
processing of a wide variety of 
metallic and non-metallic miner- 
als, and holds great promise for 
the future in other fields not yet 
fully developed. 

GOLD 


One of the first applications of the 
Dorrco FluoSolids System was 
the roasting of arsenopyrite gold 
ores prior to cyanidation, and 
several installations have been op- 
erating with marked success for 
two to five years. Latest develop- 
ment for gold roasting is the split 
compartment Reactor. In this 
type of unit, preliminary reduc- 
ing conditions are provided in one 
half of the Reactor and a com- 
plete oxidizing roast in the other, 
resulting in decreased cyanide 
consumption and better metal- 
lurgy at the mill. 

PYRITE 


The sulfur shortage has con- 
tributed to great activity in the 
pulp and paper field. Eight Fluo- 
Solids Systems in the U.S., 


FluoSolids is a trademark of The Dorr Company, Reg. 


Canada and Norway are either in 
operation or under construction in 
sulfite pulp mills, for the produc- 
tion of SO. for cooking liquor. 
Eight more are in operation or 
being installed to produce SO, 
from pyrite, pyrrhotite and low 
grade sulfur ores at acid plants, 
which will produce over 1200 tons 
per day of H.SO, by the contact 
method. This impressive record 
results directly from the fact that 
FluoSolids can deliver a high 
strength SO, gas at lower invest- 
ment and operating costs than 
conventional roasters and provides 
users with an economically feasi- 
ble and reliable source of SO, de- 
spite fluctuations in natural sulfur 
supply. 

ZINC 

The first commercial FluoSolids 
installation for the roasting of 
zine concentrate went into opera- 
tion in the summer of 1952. It is 
producing SO, gas for sulfuric 
acid manufacture and a desulfur- 
ized zinc calcine for leaching, 
prior to electrolytic zinc produc- 
tion. Results to date have demon- 
strated marked simplicity of con- 
trol and operation, and two other 
zinc producers have ordered simi- 
lar Systems. 

COPPER 

More recently, the first Fluo- 
Solids System to provide a sulfat- 
ing roast to a copper-zinc concen- 
trate went into operation. In this 
application, close operating con- 


trols make it possible to render 
the valuable base metals soluble 
and, at the same time, minimize 
solubility of the iron. This permits 
high recoveries of copper and zinc 
by leaching. When followed by 
electrolytic precipitation, eco- 
nomic advantages are indicated 
under many conditions as com- 
pared with conventional smelting 
practice. 


NEW DEVELOPMENTS 


Studies to explore the utilization of 
FluoSolids for the beneficiation of 
low grade iron ore are now being 
conducted. In this operation, 
hematite is given a reducing roast 
to convert it to magnetite for sub- 
sequent concentration by wet 
magnetic means. Higher unit re- 
covery of iron and the production 
of better concentrate grades in- 
dicates improved economics as 
compared with other beneficia- 
tion methods. 


Among the other numerous 
fields currently under investiga- 
tion are the calcination of alu- 
mina, the reburning of precipi- 
tated lime sludge and the self 
roasting of low grade sulfur 
ores. 


If you would like more informa- 
tion on FluoSolids — the most 
significant advance in roasting 
technique in the last 30 years — 
write The Dorr Company, Stam- 
ford, Conn. or in Canada, The 
Dorr Company, 26 St. Clair 


Avenue East, Toronto 5. 


U.S. Pat. Off. 
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If you’ve never used this — 


(ill 
‘NN 


maybe you should 


it’s UNIFLEX... 


The new Helically-corrugated Seamless Flexible Tube 


If you have a process or application involving flexible metal hose, it 
will pay you to know a few facts about Uniruex. For this entirely 
new, seamless flexible tubing is just coming into its own—in appli- 
cations too critical for ordinary concentric tubing. 


Consider... 


1. We make Untrvex from seamless, 
special bronze alloy tube—tough, cor- 
rosion-resistant, leak-proof. 


2. Helical corrugations give UNirLEx 
greater flexibility and longer life. Our 
unique method of manufacture elimi- 
nates embrittlement resulting from 
excessive work-hardening. 


3. For leakless service, UN1FLEx fit- 
tings have metal-to-metal seat. Seal 
is produced through spring washer 
effect of hose on fitting body. 


4. Unlike conventional split-ring col- 
lars used on concentric tubing, the 
one-piece UNIFLEX collar hugs 4 or 5 
convolutions. This means far less wear 
—and much greater strength in the 
connection. 





5. Unirtex is encased in high- 
tensile bronze wire braid attached 
to specially designed couplings. 
Hose is relieved of damaging 
strains; sheath prevents elonga- 
tion, gives extra safety, withstands 
abrasion. 


6. UnirLex helical construction 
distributes flexing between inner 
and outer surfaces of convolutions 
—eliminates strain usually limited 
to one groove. Result: Greater 
safety and longer life. 


7. Unirex fittings are shorter and 
more compact than most others. 
This permits the use of more hose 
length and less fitting length— 
gives far greater maneuverability, 
makes it easier to get in and out 
of tight places. . 


Un1F.ex is supplied in measured lengths, properly fitted and ready for 
use. You can buy it in sizes from 4” to 6” ID. It has already proved 
itself in such applications as hydraulic lines, oil burners, refrigeration 
machinery, air conditioning equipment, pumps, compressors, diesel 
engines and machine tools. Our Designers and 
Engineers have a thorough knowledge of its behav- 
ior under exacting conditions. If you'd like to 
know what UniF.ex can do for you write us about 
your problem. We'll be glad to help you—with- 


out obligation. 


Send for your free copy of our new UNIFLEX Catalog. It contains full 
technical data, sizes, fittings, suggestions for use, and information about 
new UNIFLEX Quick-soldered Couplings. 


Note the Helically-corrugated, seamless wall structure 


of UNIFLEX. 


UNIFLEX vibration eliminator used between circulating 
coils and compressor of a General Electric air con- 
ditioning unit. Motor-compressor unit is spring-mounted, 


requires a flexible connection. 


Let Our Family of, Products Help Yours 


¢¥ Check products vor are interested in. 


Seat 


agama 


[| IGNITION SHIELDING 


information about the products 
checked at the left 








NAME __ 
TITLE 
FIRM___. 
ADDRESS 
city 


ZONE.__STATE 
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PAIRED FOR PRODUCTION 
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CORROSION ? 


Beat it with 
this Bonderized pair 


You can install this Life-Line chemical motor 
and Life-Linestarter® team, any place and be sure. 
They’re tough, dependable. Extra-protected, in- 
side and out, and Bonderized to beat off corro- 
sion’s attacks. Look at the motor, for example. 

Its specially treated, rolled-steel frame con- 
stantly has proved its ability to outlast conven- 
tional frames. Why? 

In the first place, the frame is heavy-gauge, 
Bonderized steel. Then, special formaldehyde- 
alkyd-type enamel and succeeding layers of 
Thermoset varnish plus final lacquer are applied. 
That makes a tough hide to ward off corrosion’s 
sabotage. 

Too, Life-Line pre-lubricated, factory-sealed 
bearings guard against acid and other bearing 
enemies. This one feature alone has doubled 





bearing life... multiplied it many times in some 
plants. Lubrication maintenance is eliminated. 

Life-Linestarters are also Bonderized—the only 
standard Bonderized starter available today at no 
extra cost. That’s why, in corrosive atmospheres, 
the Life-Linestarter has rendered substantial sav- 
ings to users. In places where local electrical 
codes formerly specified expensive, hot-dipped 
galvanized or cadmium-plated enclosures, the 
Life-Linestarter is now acceptable. 

Together, you can’t beat this team for corrosion 
resistance. Put them together on your applica- 
tions and save. Discuss the details with your 
Westinghouse representative. He has the facts to 
help you stop corrosion raids. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania, J-21630 





MOTORS and CONTROLS 
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CLASS 50 
Dust-tight, all-electric, high-speed, 
occuracy-indicating scale for weigh- 
ing dry, ground, granular, dusty, non- 
free-flowing and some small lumpy 
moterials, Bulletin 3649. 



















Frankly, that’s the reason we're running this ad—not to tell you about 
our products, but to ask you about your plant problems. ause if 
your business involves the handling of any materials or liquids by 

; . weight, we think you probably have an operation or two which just 
‘fF doesn’t measure up in efficiency, economy, or speed. We'd like to 
know about it, because we think we can help. 

You can call it pride, or conceit, or self-satisfaction, or self-confi- * 
dence, but our engineers have never been stumped for long by a 
problem in materials-handling by weight—and in fifty years of working 
with the biggest names in American industry we've seen a lot of them! 
From aluminum sulphate, to zinc oxide, and back to almonds we've 
successfully installed Richardson units or systems to handle just about 
everything in the book, and built a lot of goodwill and a fair-size 
company in the process. 




























Naturally, if a Richardson Scale can contribute 
to the smoother, faster, or more profitable opera- 
tion of your plant, we'd like to sell you one. We 
think that our products and experience can hel 
in solving your pape in processing, and if you'll 
outline it, we'll be glad to have one of our field 
engineers arrange to go over it with you. 

tr, if you'd just like to know more about 
Richardson Scales for possible future reference, 
simply clip this ad to your signed letterhead and 
mail, Bulletins 0450, 0550, and 0351 will be sent 
you by return mail—no obligation. 


The Richardson Scale Company, Clifton, N. J., will be 
glad to supply information on: 

Feeder-Weigher Systems © Automatic Bulk Weighing Hopper 
Scales © Automatic Bagging Scales © Bag Sewing Conveyors 
Packers @ Process Control Panels and Select-O-Weigh 
Please write direct to our Clifton office, or to-the near- 
CONTROL PANEL est of our branch offices located in Atlanta, Boston, 
Richardson-designed panels such Detroit, Minneapolis, Cincinnati, Wichita, Montreal, 
as this control whole automatic Omaha, New York, Pittsburgh, San Francisco, Toronto, 
weighing systems composed of Buffalo, Chicago, Philadelphia, Houston, St. Louis. 
scales like those at the left. 








CLASS 38 
Dust-tight, heavy-duty scale for 
dry, ground, dusty, non-free- 
flowing materials. Bulletin 8946, 




































CLASS 40 
Accommodates screw, belt, or 
vibrating feeder for handling 
wide range of materials. Dust- 
tight, solenoid- or motor-oper- 
oted discharge, accuracy-indicat- 
ing. Bulletin 1449. 












r- cay w\j 2m 
{ ] 
: " | me: 


ar poe SELECT-O-WEIGH 
Or electronic weight con- 
CLASS 56 trol system providing 
Self-checking, automatic feeder- remote, instantaneous, 
weigher for large tonnage; prac- dial-control formula 
tically continuous stream delivery. changing and ingredient 
Beam system has approval of selection for all propor- ; 
all weighing outhorities. Bulletin tioning applications. Bul- @ 8309 
2140-2. tetin 0351. 



















CLASS 39 
Self-contained, dust-tight, belt- 
feeding and weighing unit. 
a y-indicating for process 
or intermittent batch weighing 
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CAST SHAFT SLEEVES, COUPLINGS hove Magic-Grip 


toh tear tout, thoes canes HEAVY HORIZONTAL SPLIT = Give Shan in and wubber bushing 
through the stuffing box and seal Ast mor a prs gr pe ily used, R | for main- 
ot the tnpater heb. cated in lower half for easy inspection tenes & eee 

without disturbing piping. 





BALL BEARING Smoy be fur- 
nished for either oil or grease lubri- 
cation, Sleeve bearings also avail- 
able in larger sizes. 


GENEROUS STUFFING BOX 
LENGTH contains sufficient pack- 
ing to keep stuffing box maintenance 
low. Provision is made for sealing 
water connections or for grease seal 
if these are required, 


DOUBLE SUCTION ENCLOSED 
IMPELLER is precision turned and 
carefully balanced to assure vibrationless 
operation and close wearing ring clear- 
ance. Water passages are hand finished 
to a smooth surface. 


STANDARD AND SPECIAL MATERIALS ere 
available for many types of service where government regula- 
tions permit, Iron, bronze, stainless steel and combinations of 
these materials handle both alkaline and acid solutions. Stand- 
ard sizes carried in stock range from 10 to 7000 gpm with 
heads as high as 475 feet. 


Pr te ie ee ee 


Sold... 
Applied... 
THESE DESIGN AND CONSTRUCTION features of Allis-Chalmers Serviced... 
double suction pumps assure long pump life and low mainte- 
nance costs. Every A-C double suction pump is carefully tested 
on the most modern pump testing equipment in the industry. 


| 
I 
| 
| 
I 
| 
Complete Pumping Unit MOTORS — V4 to 
Allis-Chalmers can furnish the complete pumping unit — i pr ot al 
; = = 
| 
l 
! 
I 
I 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops and Sales Offices 
throughout the country, 





pump, motor, control and drive — all of coordinated design 
and manufacture. ‘ ° ; 

Whatever your pumping problem, call your nearby Allis- 
Chalmers Authorized Distributor or District Office. Or write 


CONTROL — Manval, 
magnetic and combina- 
tien starters; push but- 
ton stations and compo- 
nents for complete con- 


for Bulletin 08B6146. Allis-Chalmers, Milwaukee 1, Wisconsin. 


trol systems. 


A-3952 +» 


Texrope, Magic-Grip, and Vari-Pitch are Allis-Chalmers trademarks, TEXROPE V-belts ta 
I 4 x4 all sizes and sections, 
wig standard ond Vori+ 
Pitch sheaves, speed 
Ba i iw = changers, 
Nica alates ica Ma oe 
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(Ge. (6) ENGINEERING REPORTS: 


POWER for Diamond Alkali’s Gulf Coast chlorine plant is threeG-E 10,000-kw turbine-generators (one shown). Long, re- 
produced economically as a by-product of a steam by liable service cca amare -E turbines in chemical industry- 


Engineered power system is key 





COMPLETE RECTIFIER SYSTEM supplied and co-ordinated by excitation cubicles, rectifier tanks, and anode breakers. The 
General Electric includes (left to right) cathode breakers, 12 rectifiers shown each contain 12 ignitron tanks. 
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cA YEARS OF ELECTRICAL & 
a PROGRESS a 


pod 2H 





eee at me : —— i : ' ' 
CONTINUITY OF SERVICE is increased by a synchronizing-bus voltage power. These 4 G-E 13.8-kv switchgear units are 
system and secondary selective arrangement to provide low- grouped outside the turbine building to shorten cable runs. 


to chlorine plant’s high output 


Diamond Alkali installs engineered system 
to help maintain 920-ton daily output 


In its Gulf Coast plant near Houston, Texas, Diamond 
Alkali produces 920 tons per day of caustic soda and 
liquid chlorine. Because of the large amounts of process 
steam required—which can also be used to generate 
power as a by-product—they made use of the help 
offered by G-E application engineers in applying the 
equipment needed for an addition to their power system. 
Result: G-E turbine-generators develop low cost 
plant power as a by-product of needed process steam. 
Additional power is purchased from the local electric util- 
ity. G-E metal-clad switchgear units and synchronizing 
bus system assure power continuity for essential loads. 
G-E control equipment for power house and rectifier 
room is grouped together to save manpower and to 
provide centralized control. A complete G-E rectifier 
system provides continuous d-c power for cell lines. 
Whatever your chemical plant’s power-system needs, 
an experienced G-E application engineer can heip you 
meet them efficiently, economically. For more infor- CENTRALIZED CONTROL of both the turbine-generator (left) 
mation, contact your nearest G-E Apparatus Sales and of the rectifiers (right) in one location enables one set 
Office. General Electric Co., Schenectady 5, N. Y. 2-0 of operators to supervise the plant’s entire power system, 


Engineered Electrical Systems for Chemical Plants 


GENERAL @® ELECTRIC 
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AIR COMPRESSOR PROBLEMS... 
a 


AFT PRCOOL! 2a 


RECEIVER 




















® 





© TEMPERATURE SAFETY poche 
TYPE TR-21 COOLING CONTR’ 


© SIGHT GLASS 





TYPE TR54-R COOLING CONTROL 
DRAIN TRAP — TYPE FA . 
© PRESSURE SAFETY swiTc 
i i the bulletin) 
c essed Air Equipment (one of the illustrations in 
jes on Compr 
@ Sarco Accessor 


write for 
TECHNICAL BULLETIN 5-CO... 


@ Sarco type TR-21 Cooling 
Control on Air Compressor. 


THIS BULLETIN is designed to pass on to 
you the experience of compressed air users 
and of SARCO engineers, in improving 
equipment operation without excessive 
outlay. 
You will find also simple hook-ups of 
SARCO cooling controls, and of drip traps 
which eliminate condensation from inter- 
coolers, aftercoolers, separators and 
ie = 


Practical advice on 


SARCO SPECIALTIES FOR COMPRESSED AIR how to improve op- 


eration of your air 


include also: ELECTRIC SAFETY CONTROLS compressor—free in 
to shut down the compressor or sound an CE Sees 
alarm when the temperature or pressure 
gets too high or too low in the cooling, 
lubricating or air systems; and a complete 


range of pipe line strainers. 


en | |) re 
SINC. 


EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 
SARCO CANADA LTD., TORONTO 8, ONTARIO 


REPRESENTED IN PRINCIPAL CITIES 
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Tested patterns to meet today’s needs... 


cast steel 


Mounting pressures and temperatures 
in power generation and industrial processing call for 
Cast Steel Valves. For this increasing need, Jenkins 
offers a wide selection of patterns that have met the 
test of the toughest services throughout industry. 

In these valves, Jenkins provides a wide margin of 
strength and safety beyond ratings. Special refinements 


Get this NEW 
Cast Steel Valve Catalog} 


Describes Globes, Angles, Gates, and Checks with detailed pressure 
ratings, dimensions, and other technical data covering all patterns of Cast 
Steel Valves now aveilable from Jenkins. Send the coupon for your copy. 
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for dependable economy 
in high pressure 


—higher temperature services 


in design extend their service life, assure long, trouble- 
free performance, Efficiency and low maintenance 
records measure up to the high standards established 
for all valves developed by Jenkins Valve specialists. 

The new Cast Steel Valve catalog gives complete 
information. Write for your copy today. Jenkins 
Bros., 100 Park Ave., New York 17. 


JENKINS BROS., 100 Park Ave., New York 17 


Please send catalog of Cast Stee! Valves. 





*.. When you install 


HAC5AN Automatic 


Combustion Control 


and HAC 5AN 


Ring Balance Meters 


HAGAN 
HALL 
BUROMIN 
CALGON 
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When you install Hagan Automatic Combustion Controls and 
Hagan Ring Balance Fiow Meters, you are certain of accurate and 
dependable results, low maintenance costs, increased efficiency 
and economy of operation. 

A system of Hagan Automatic Combustion Control is available 
for your plant, regardless of the number or size of boilers, steam 
pressure and temperature, or the combination of fuels to be con- 
trolled. 

Whether your plant operation requires indications, records, or 
totalizations of flow, in any combination, there is a Hagan Ring 
Balance Meter built for the job. Any fluid flow—steam, water, 
liquid fuels, gases, compressed air—can be measured at any pres- 
sure up to 15,000 psig. Automatic temperature and pressure com- 
pensation of flow readings are available. Two flow readings can be 
added or subtracted in a single meter. 

For combustion control and metering systems which are versa- 
tile, accurate, and durable, install HAGAN. Our engineers will be 
glad to show you what HAGAN Combustion Controls and 
HAGAN Ring Balance Meters can do. 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 


BOILER COMBUSTION CONTROL SYSTEMS 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 
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Chicago Pneumatic 


‘PUNCHING. 


for 
these 


compressors 


That’s right! There’s no daily time limit placed on the work 
output of Chicago Pneumatic Class O-CE Compressors... 
they operate “around the clock” with a minimum of atten- 
tion. Designed for continuous, year-in, year-out heavy 
industrial usage, these units are unsurpassed for a depend- 
able air power supply at low cost. Built in sizes up to 
2,000 hp, for pressures up to 5,000 Ibs., they are available 
in horizontal, two-stage, water-cooled types with direct- 
mounted synchronous motor drive. 

The Chicago Pneumatic Class O-CE Compressor is 
equipped with roller bearings, Simplate valves for low 
power consumption, streamlined air passages to cut down 
air flow resistance, CP Multi-Step Control for partial load 
economy, and a CP Intercooler for maximum heat transfer 
and low water consumption. Ask for Bulletin 726. Chicago 
Pneumatic Tool Company, 8 East 44th Street, N.Y.17,N.Y. 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES 


94 
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IN 1912 Permutit pioneered the use of jgn ex- 
change by applying it to the treatinent.éi” 

For over forty years now Permutit 

ued to pioneer the development q 

tionary process. The result is tha 

try is finding many valuable new"ts i 
exchange other than the treatment of water: 
REMOVAL of impurities from solutions 
CONCENTRATION of valuable substances to 
make their recovery commercially profitable 
SEPARATION of substances from each other 


SUBSTITUTION of specific ions for other ions ing 


solution 
CATALYSIS of chemical reactions 


- o - ~ 4 aa 


Permutit Ion , 
cessfully in 


im msed suc- 

B, organic 

Wery, metal reco@my, organic 
dmitacture, antibioti@mmnufacture, 
te treatment and otligpfields. These 
of the new develgpments. Many 
xchange applicatioyig@re on the way. 
‘investigate the pofi@pilities for your 


to The Permutit 

4 30 West 42nd Street, 

New York 36, o Permutit Company 
of Canadg ptreal. 





For Non-Stop DC Power 


it’s Allis-Chaimers from 154-Kv Lines 
to Rectifiers in New Defense Plent 


Us POWER is indispensable in the produc- 


tion of high purity chlorine and caustic soda in two 
mercury-type cell lines at the new Government-owned, 
Monsanto-operated plant at Sheffield, Alabama. To help 
meet this requirement, Allis-Chalmers supplied all of the 
switching, transforming and rectifying equipment. 


Here's How Power Reaches Rectifiers 
Under the guardianship of Allis-Chalmers 7,500,000-kva 
breakers, the 154-kv transmission voltage is stepped down 
to 13.8 kv by two transformers — each equipped for forced 
cooling so that either can supply the plant in an emergency. 
Backed up by 1,000,000-kva breakers, the main 13.8-kv 


switchgear splits the electrical system into two plant power 
and two rectifier power sections — with bus-tie and other 
special provisions for reliability. 

Final distribution for each plant power section is made 
by unit substations. Each rectifier power section goes 
through regulating and phase-shifting transformers and six 
rectifier transformers, The power is then carried through 
high-speed anode breakers to the 12-tube rectifier assemblies. 

Incorporating many exclusive Allis-Chalmers features, 
the rectifiers operate in two banks of six assemblies each, 
to supply the two 30,000-amp cell lines. 


A-C Engineering Can Serve You 
For a complete rectifier plant or a single factory-packaged 
rectifier unit, you gain by calling in your A-C representa- 
tive or writing to Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3875 


WITH ALLIS-CHALMERS EXCITRON RECTIFIERS 


You Get These 10 Mercury Arc Rectifier Advantages 
Compact and light weight — need no special foundation. 
Push-button starting with no synchronizing. 

High power factor (lagging). 

Low idling loss and high conversion efficiency. 

High momentary overload capacity. 

Immunity to frequent short circuits. 

No major moving parts—provid les low maintenance and assures 
quiet operation. ; 

No attendance needed during operation. 

Resistant to dust, moisture, fumes. 

Simple construction for long life. 


PLUS These 6 Exclusive Allis-Chalmers Features 


Fixed excitation anode — doesn’t contact mercury and is independ- 
ent of level, turbuleice or impurities . . . requires no adjustment, 
maintenance or replacement. 

Continveys excitation pilot arc always present. Eliminates need 
for continuous, synchronized re-ignition. Enables rectifier to ride 
through severe ac voltage disturbances, 

Grid phase control — in cleaner region near anode, where ion 
density is lowest. 

Internal cooling system— high heat transfer with seamless-tube 
cooling coil located within the rectifier. 

Arc-over free tube —- insulating entire arc path eliminates danger 
of arcing-over to tube. 

Enomelled anode seals—— multi-layer fused vitreous construction 
provides high-strength seal unaffected by thermal variation. 
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ALLIS-CHALMERS 


Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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~The only book to cover all phases 
of this vitally important subject 








lycero 


ACS MONOGRAPH HO. 117 





The ONLY book fo tell 
the COMPLETE story on 


Properties 
. 
Uses 
. 
Analysis 
Specifications 


Sources 
+ 


Recovery 
- 


Refining 


If you use a polyalcohol, this long-awaited reference book is in- 
dispensable. 

An authentic American Chemical Society Monograph, the new 
book contains material contributed by the country’s ablest pro- 
ducers and refiners of Glycerine, and is edited by Carl S$. Miner and 
N. N. Dalton, nationally known authorities on Glycerine. 

The monograph is sponsored by the Glycerine Producers’ Asso- 
ciation, and includes the latest information on natural and syn- 
thetic Glycerine, purification of Glycerine by ion exchange, and 
new equipment design. Chemists, purchasing agents, and execu- 
tives will want to kecp this new monograph handy for reference. It 
has easy-to-read tables of the most recent data on standards and 
specifications, physical and chemical properties. 

For a free 10-day examination of the 475-page book, which sells 
for $12.00, write Reinhold Publishing Corporation, 330 West 42nd 
Street, New York 36, N. Y., publishers of the monograph. 

If you need information regarding any specific Glycerine require- 
ment, just write — 


GLYCERINE PRODUCERS’ ASSOCIATION 


295 Madison Avenue, New York 17, N. Y. 
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odied by 
CARL 6, MINER, 
Director ond Founder. 
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Cuno-Type FKR filter with bonnet removed to show two Ni-Resist 
cages wrapped with stainless steel wire. Ni-Resist components 
were cast by THE TAYLOR & FENN COMPANY, Windsor, Conn. 
The first Flo-Klean filter unit manufactured by the CUNO 
ENGINEERING CORP., Meriden, Conn., and installed nearly 


14 years ago, is still in operation. 


CUNO ENGINEERING 


USES 


NI-RESIST 


BECAUSE 

No Other Cast Metal 
Provides Such a 
Unique Combination of 
Useful Engineering 


Properties 


NI-RESIST® is a highly nickel-alloyed iron that pro- 
vides a unique combination of pyaperties at moderate 
cost... 


It resists corrosive attacks of acids, alkalies and salts 
and is highly resistant to galling and metal-to-metal 
wear. 


Its wear-resistance, combined with inherent resistance 
to corrosion, makes Ni-Resist ideal for curbing erosion 
by liquids and slurries. 


To these properties add ready machinability, and it is 


evident why the vital cylindrical cartridge cores of © 


Cuno Flo-Klean Filters are cast in Ni-Resist. 


Several types of Ni-Resist are available to meet’ a 
variety of industrial demands. Get full information .. . 


mail coupon now. 


At the present time, nickel is available for the produc- 


tion of Ni-Resist and other alloys containing nickel, 
for end uses in defense and defense supporting indus- 
tries. The remainder of the supply is available for 
some civilian applications and governmental stock- 
piling. There are authorized producers, from coast to 
coast, equipped to produce Ni-Resist castings in all 
common forms and shapes. 








THE INTERNATIONAL NICKEL. COMPANY, INC. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and “Buyers’ Guide for 
Ni-Resist Castings.” 
Narne___ _.. Tithe 
Company 

Address____ 


City_ 











67 WALL STREET 
NEW YORK 5, N.Y. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The Mortar and Pestle has been 
the World’s-NUMBER ONE mixer 


ithe days of the ancient Greeks, the 

iar and pestle has been one of the primary means 
‘Of Preparing materials where intimate blending 
is vital. The rubbing, smearing action accomplished 
in a mortar and pestle is the basis for present-day 
mixing practice . . . but a// mixing equipment does 
not produce these desired results. In processing 
work, true intensive mixing is called MULLING, 
because it can be accomplished only in a 
muller-type mixer. Here, the components are 
not merely placed next to each other — but are 
thoroughly blended together to form a completely 
uniform, inseparable mass. 

Utilizing a special pair of revolving mullers and 
plows, the SIMPSON MIX-MULLER is designed 
to duplicate the controlled uniformity which you 
may now be producing by the mortar and pestle 
method in your laboratory. Thus, with 
SIMPSON MIX-MULLERS you can be sure 
that your production mixing can be just as carefully 
and accurately controlled as laboratory or pilot 
plant mixing. Available in 12 basic models, in 
batch capacities from %o to 60 cu. ft., SIMPSON 
MIX-MULLERS may be equipped to meet your 
processing needs . . . as a reaction vessel . . . for 
heating or cooling while mixing . . . in stainless 
or other special metals. Backed by 40 years of 
specialization in mixing equipment and problems, 
our engineers will welcome the opportunity of 
helping you to bring “laboratory control” to 
your production floor. 





DO YOU KNOW WHAT MULLING IS? 


Watch the practiced technique of a chemist's 
mortar and pestle-—the intensive rubbing and 
smearing actions—and basically, THAT'S 
MULLING! 

Mulling with a SIMPSON Mix-Muller uti- 
lizes a special pair of revolving mullers and 
plows mounted on a stptionary pan. The 
mullers are adjustable and are supported by 
rocker arms. This leaves them free to ride on 
the material, creating a true mulling action 
as they revolve. The results are thorough, 
more rapid blending. 
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.BUT WHY LIMIT ITS USE 
TO YOUR LABORATORY ? 


SIMPSON MIX-MULLERS are the answer 

to any mixing problem involving dry, wetted 

or pasty materials, and are without equal 

when it comes to thorough mixing and blending 

to exacting specifications . . . thanks to the 

controlled, proved Mulling Principle of Mixing! 
Shown at the right are three typical examples 

of the way in which Simpson Mix-Mullers are 

helping scores of widely diversified chemical 

process plants to do a better, faster mixing job 

at lower cost. Following is a list of some of 

the many chemical process applications now 

being handled with Simpson Mix-Mullers: 


ABRASIVES * ADHESIVES * ALUMINUM FLUX 
ARTIFICIAL STONE * ASBESTOS INSULATORS 
ASPHALT PRODUCTS * BATTERY PASTE 
CARBON PRODUCTS « CATALYSTS * CRUCIBLES 
DETERGENTS * DYE AND BLEACHING 
POWDERS * GLASS BATCHING * GREASE 
GRAPHITE * INSECTICIDES + NICKEL 
OXIDE + PAPER COATINGS 
PHARMACEUTICALS * PLASTER 
PLASTICS * PUTTY * REFRACTORIES 
ROOFING GRANULES * RUBBER 
COMPOUNDS + SOAP * SYNTHETIC 
FUELS * TITANIUM DIOXIDE 
WATER TREATMENT COMPOUNDS 
WELDING ROD ELECTRODES 
WOOD FIBERS * ZIRCONIA 


USE OUR LABORATORY SERVICE 


We maintain a completely equipped modern testing labora- 

tory for determining the results of mixing different materials 
in Simpson Mix-Mullers. A con- 
fidential test in our laboratory 
will prove what a Mix-Muller will 
do for you. Write for further 
details. 


NATIONAL ENGINEERING CO., 604 Machinery Hall Bidg., Chicago 6, Ill. 


(Not Inc.) 
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PILOT PLANT WORK 
View shows a laboratory 
size Simpson Mix-Muller, 
specially equipped for 
mixing under vacuum and 
heat, in pre-testing trial 
batches in pilot plant work 
for electrical porcelain | 
production. 


HOT OIL CIRCULATION 


This versatile No, 00 Mix- 
Muller prepares an infi- 
nitely variable number of 
different mixes under 
widely varied conditions. 
Equipped for vacuum and 
pressure, and jacketed for 
hot oil circulation. 





NEW WILSON 


MODEL PGX CLEANER 
out-performs ordinary types 10 to 1 


Need increased output from your heat 
exchangers? Wilson brings you a com- 
plete line of fast-acting tube cleaners 
—the popular PG for 44” to 1”, the 
TP-301 for up to 2.” ... and now 
for intermediate sizes, 1/.” to 11/,”, the 
new Model PGX Tube Cleaner. 
The new PGX out-performs internal 
type cleaners 10 to 1. It is a positive 
drive (not geared down) high speed, 
hollow rotary shaft, air-driven scaven- 
ger type cleaner. It washes out the tube 
and debris while it cleans, and, at the 
same time, keeps the drill bit cool. 
There's no worry about jammed, burned 


For Ya” to 12“ OD 
heat exchanger tubes 


out bits, no need for special preparation. 

Wilson Model PGX obtains maxi- 
mum power at 90 psi using 75 cfm 
at approximately 3,500 rpm. In many 
cases it will perform satisfactorily at 
50 psi. It is suitable for horizontal or 
vertical applications . . . requires only 
one man to operate. Hollow drill shafts 
are available in one piece up to 20 
feet. Shorter lengths can be coupled by 
means of taper threads. 

Don’t struggle along with impro- 
vised tools. Use the new PGX Cleaner 
to minimize downtime. Put fouled 
equipment back on stream in a hurry. 


Plus Features 


© Weighs only 8 Ib 

e Only 11” overall 

e Well balanced ... with a “man- 
sized" grip 

e Low in cost 

e Large scavenger volume 

e Fingertip air control 

e Simple interno! rotary seal 

e Operates on 50 psi, if necessary 

e Shafts and cutter bits interchange- 
able with existing Wilson PG and 
TP-301 Cleaners. 











, Use the as 
MODEL PGX|@ 
CLEANER 
on this 


equipment |¢ 
’ ot 


Process industries 
Fertilizer Plants 


11 44th AVE, LONG ISLAND CITY 1, M.Y. 
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How a pharmaceutical plant 





implified Installation an 
Operation of Condensers 


with “Delanium” Carbon Cubic Exchangers 





HorrMaNNn-LaRocue, world-famous pro- 
ducers of pharmaceuticals, selected “Dela- 
nium” Carbon Cubic Heat Exchangers for 
their important condenser installations. 
Here’s why: 

First, the “Delanium” exchangers with- 
stand highly corrosive process vapors — 
HCI in several applications and halogen- 
ated ketones in others. Actually, the dense, 
impervious “Delanium” graphite resists 
attack of most acids, aikalies, salt solutions 
and organic chemicals. 

Also, these units are exceptionally com- 
pact — 50 sq. ft. of high heat transfer sur- 
face in a 15 inch cube. In fact, “Delanium” 
units require only about one-tenth the 
space of shell-tube type condensers, thus 
permitting installation close to other equip- 
ment in the system and saving long runs 
of costly corrosion-proof pipe. Only simple 
supporting ceiling hangers are needed. 

Furthermore, the design permits opera- 
tion of the units under vacuum higher 
than 100 microns. In all installations, these 
units provide for complete drainage, sub- 
cooling the condensate, and zero hold-up 
of the product. 


Write for this fact-filled bul- 
letin, It gives detailed design 
specifications and operating 
characteristics. 


® as a Heater 
®@ as an Evaporator 


2.9 


This Hoffmann-LaRoche installation is an example of how the compact ‘‘Delaaium” exchanger 
can be placed at the most efficient location—even where space is limited. 


The simplicity of the “Delanium” design provides an exchanger with 
exceptional adaptability to widely different processes, 
It also is being successfully used — 


@ as a Cooler 
@ as a Crystallizer 


@ as a Reaction Vessel 
-.. with all these operating advantages: — 


HIGH PRESSURES — Graphite 
cube clamped in compres- 
sion by heavy castings per- 
mit operating to 100 psi. 
HIGH HEAT TRANSFER — Accu- 
rately designed cube insures 
high heat exchange. 
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LOW MAINTENANCE — All 
headers easily removed for 
inspection, cleaning. No 
fragile tube bundles, 

HIGH CORROSION RESISTANCE 
—~Corrosives contact only 
“Delanium” graphite. 


: Jelaniug 


ede Mark 


Delanium Carbon Corporation 
18 East 48th St., New York 17, M. Y. 





In England: Powell Duffryn Carbon Products Ltd. 
Hayes, Middlesex, England 
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“6AS 


FOR TOUGH JOBS 
ARE MADE WITH 


uy°yGOn 


One sure aaswer to tough gasketing prob- 
lems is the versatile corrosion - resistant 
TYGON family of plastic compounds. For, 
TYGON not only resists acids, alkalies, oils, 
greases, some solvents, and water — but, 
is strong, resilient, abrasion-resistant and 
light in weight. TYGON is also imperme- 
able, non-contaminating and non-oxidizing. 
TYGON can be used for virtually any 
gasketing job in chemical processing and 
general industrial equipment — wherever 
positive, enduring seals or separators are 
required. For food and beverage uses, special 
non-toxic compounds are also available. 





For service as gasketing, TYGON is made 

in a number of standard compounds, trans- rae 

lucent or glossy black, which offer a range ’ _ : 
i i i 5 TYGON GASKET — in service against 85% acetic acid, at 160°- 

of physical, electrical, and chemical proper 175°F lasts over a year compared to a low weeks’ service bom 

ties for almost any application. rubber. Photo courtesy Hoffman-LaRoche Inc. 


TYGON gaskets can be die-cut from calen- 
dered or press-polished sheets (;” to 2” 

thick); can be molded in practically any shag emcees yGINING seranrresited 
size or shape; or, can be extruded as tubing, ’ 
solid cord, or channel in continuous lengths. 


Write today, for further information and 

technical assistance on the use of TYGON 

as gasketing, Ask also about the other uses 

of this versatile plastic that can help you 

combat corrosion, diet, mirorsestoots | Set ew SiYGON | Iividy giavcceiss 
for safe, speedy trans- to withstand virtually against corrosive 


mission of liquids, all chemicals. fumes and spillage. 
gases and semi-solids. 








U. S. STONEWARE 


AKRON 9, OHIO 


PLASTICS AND SYNTHETICS DIVISION 
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THE bf, : 


Prepared under the direction of Joseph A, O’ Connor, News Editor 


¢ A brace of new producers will make polyethylene. Dow will 
build a plant at Freeport, Tex., and Spencer Chemical will erect 
one at Orange, Tex. Spencer will turn out 45 million pounds per 
year. Both will use the ICI polyethylene process, 


¢ Hooker Electrochemical, spending $22 million this year for expan- 
sion, will market new products including polyester resins, herbicides 


and fluorine chemicals. 


© Stepping up output of synthetic glycerine, Shell Chemical at 
‘Houston, Tex., will build a $9 million plant. 


New phosphate producer for Utah 


American Smelting & Refining has teamed with 
Stauffer Chemical and Kennecott Copper to form a new 
company, Western Phosphates, Inc., which will build 
and operate a plant near Garfield, Utah, for the pro- 
duction of triple superphosphate, ammonium _phos- 
phate and fertilizer-grade phosphoric acid. 

The new plent will use up to 250 tons per day of 
sulfuric acid. Garfield Chemical & Manufacturing 
Corp. will produce the acid. 

Stauffer has a 50 percent interest in the new com- 
pany. American Smelting & Refining and Kennecott 
each have a 25 percent interest. 


Epichlorohydrin for epoxy resins 


Output of the new plant that Shell Chemical has 
just put on stream at Houston will suffice to meet 
present and future U.S. demand for epichlorohydrin. 
So prophesies President Jan Oostermeyer of Shell 
Chemical. 

A major component of epoxy resins, epichloro- 
hydrin is also a chemical intermediate and is used in 
adhesives and as a stabilizer in insecticides. 

“Epichlorohydrin had been so little used before 
the war,” Oostermeyer recalls, “that many people 
thought we had overbuilt when we constructed our 
first plant in 1947. But the expansion of the market 
has necessitated this current threefold increase in our 
production facilities.” 

The manufacturing process has been improved 
since the first plant was built. Raw material for epi- 
chlorohydrin is allyl chloride of which Shell is the 
major producer. The allyl chloride is made from pro- 
pylene, which comes from oil refining operations. Ally] 
chloride plays an important role in Shell’s over-all 
glycerine production at Houston. 


Cnemicat ENnciIneertnc—May 1953 


Part of the new epichlorohydrin production will 
be tied in with the expansion of Shell Chemical’s 
facilities for manufacturing epoxy resins. ‘These resins 
are currently tight and will remain so until next fall 
when Shell Chemical brings in its new bis-phenol and 
epoxy resin plants at Houston. Bis-phenol is produced 
from acetone and phenol, both petroleum derivatives. 
The epoxy resin plant will be the world’s largest. 


Crane to become large producer of titanium 

Seeking a location for a plant to cost close to $20 
million, Crane Co plans to produce 6,000 tons per 
year of titanium. One 250-acre site near Nashville, 
which required action by the ‘Tennessee state legisla- 
ture before Crane could option it, is being considered. 

Crane holds other options also, has been nosing 
around the Middlewest for likely spots. But no option 
will be exercised until financing plans, which involve 
the government, are completed. 

Though most of the titanium will go to the gov- 
ernment at first, industrial uses will be explored. And 
if the price comes down far enough, industry may even 
get titanium valves. 

At present Crane plans to use a modified Kroll 
process in the large plant as it has in its pilot unit. 
Advent of an electrolytic process in the meantime might 
change this plan, however. 


Record outlay for research in textiles 


A whopping $30 million, the most ever, was spent 
in the textile industry during 1952 for research and 
development. The campaign to develop new synthetic 
fibers and the counteroffensive by makers of older 
synthetics and natural fibers account for this unpre- 
cedented outlay. 

The $30 million is double research expenditures 
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THE CHEMENTATOR, continued 


in the textile industry for 1946. In percentage of sales 
being spent for research, it represents an increase from 
0.14 percent in 1947 to about 0.20 percent last year. 

In addition to what textile mills spent for research, 
the $30 million estimate includes expenditures by gov- 
ernment agencies. It also includes the total research 
income of textile schools and independent laboratories 
engaged in textile research ($1 million). 

Expenditures for the benefit of the textile in- 
dustry by fiber producers, machinery manufacturers 
and suppliers to the industry would swell the total. 
Even so, it’s not as high as the percentage of the sales 
dollar spent for research in other industries. 

Use of synthetics, mill productivity and U.S. 
population are each increasing at a rate of 2 percent a 
year. Productivity could be increased far more with 
added research. 

High expenditures also were made last year by the 
textile industry for textile machinery, auxiliary equip- 
ment and supplies. These expenditures totaled more 
than in any year except 1951. And if sales forecasts 
hold up, dollar volume of these mill purchases may 
set a new record in 1953. 

Increased production of synthetics will become 
more and more important to the textile industry dur- 
ing 1953. But the use of wool, like cotton, also will 
increase in the next 10 years. 

In 10 years it’s expected that: (1) fiber con- 
sumption will rise from less than 7 billion pounds to 


§ billion; (2) synthetics will account for about 3.2 
billion pounds or 40 percent of the total; and (3) 
U.S. market potential will increase with a population 
rise of some 20 million customers. 

These increases can be more than taken care of by 
present mills if they keep up with advancing tech- 
nology through research. 


Rubber industry: fat market for chemicals 


coop cusroMER—The rubber industry is a 
big and growing customer for chemicals. Each year, 
the rubber industry purchases pigments and chemicals 
valued at $450 million. That’s the estimate V. L. 
Peterson of Goodyear gave CCDA members in Cleve- 
land recently. 

The rubber industry is big and growing. The top 
10 companies do an annual business of dollar sales 
exceeding $4 billion. And about 60 percent of the 
sales dollar is spent for raw materials, supplies and 
equipment. 

Rubber companies produce a tremendous array of 
products. Tires, a major product, shape up like this: 
in 1940 about 60 million tires of all types were pro- 
duced; in 1952 production reached 94 million; and 
in 1960 tire output is expected to climb to 127 million. 

In addition, rubber manufacturers are engaged in 
operations closely allied to chemical processing. They 
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produce polyvinyl chloride resins and latices, styrene- 
butadiene copolymer resitxs and latices, Buna-N rub- 
bers, sponge and cellular products made of polymers 
other than rubber, accelerators, antioxidants and 
other chemicals. For the chemical industry, this mar- 
ket within a market provides an outlet for chemical 
intermediates, plasticizers, wetting and dispersing 
agents, catalysts and a host of other chemicals. 

Nor has the rubber industry reached its peak. In 
1941, it used rubber at the rate of 780,000 long tons 
per year. The total for 1952 was 1.23 million long 
tons. Rubber consumption for 1962 is estimated at 1.6 
million tons. 

In the decade from 1941, total industrial produc- 
tion increased about 37 percent, while the rubber in- 
dustry increased almost 60 percent. Nor is the indus- 
try over the hill yet. As Peterson points out, “Our 
business increased 58 percent from 1941 to 1952 and 
we estimate a further increase of approximately a third 
in the next 10 years.” 

CHEMICALS CONSUMED—That $450 million a 
year spent by the rubber industry goes for a variety of 
chemical products. These range from antioxidants, 
accelerators and retarders, fatty acids and their deriva- 
tives to plasticizers and solvents. Also included: vul- 
canizing agents, activators, reinforcing agents, fillers, 
wetting agents, color pigments, waxes, cements and ad- 
hesives. 

These chemicals are added to raw rubber by the 
compounder to get a compound that can be processed 
in plant equipment, to impart required properties to 
the finished product and to make possible produc- 
tion at a cost that will insure a profit. 

ANTIOXIDANTS—Used to retard oxidation, 
degradation due to heat and light, flex cracking and 
atmospheric cracking, antioxidants are of two classes, 
staining and non-staining. A staining antioxidant tends 
to migrate and will discolor light stocks. 

Typical of a generally useful antioxidant of the 
staining type is phenyl beta naphthylamine. Non- 
staining antioxidants are exemplified by the styrenated 
phenols and other phenolic derivatives. Total antioxi- 
dant use is about 60 million pounds per year. 

ACCELERATORS AND RETARDERS—An accelera- 
tor speeds the vulcanization of rubber, reducing the 
time for cure. A retarder prevents the acceleration 
from taking effect until curing temperatures are en- 
countered, thus avoiding scorched stock. 

Certain organic acids such as benzoic, salicylic, 
phthalic and phenols may be used as retarders. 

Accelerators are generally organic. Some inor- 
ganic compounds such as litharge, zinc oxide, lime and 
magnesia have been used as accelerators, but their use 
now is almost exclusively as activators for organic ac- 
celerators. Accelerators are usually classed as accelera- 
tors or ultra-accelerators, the ultras promoting ex- 
tremely fast cures. 

(Continued on page 110) 
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% Proportioneers% Heavy Duty Chem-O-Feeder is built 


in three basic models, having one, two, or three measur- 
ing chambers, each of which is adjustable independently. 
These easy-to-install, easy-to-operate chemical proportion- 
ing pumps are specially engineered to provide the utmost 
in dependability under all operating conditions. 
Whatever your chemical feeding problem, %Propor- 
tioneers% equipment and engineering knowledge are 
ready to help. The %Proportioneers% line includes the 
widest range of chemical feeding and water treating 
equipment: manually adjustable, constant-rate feeders; 
Pur-O-Cel Diatomite Filters; flow-proportional, automatic 
feeders. Consult your telephone 
directory for our nearest representa- 


tive or write direct for new Bulletin 











SOF 


HEAVY DUTY CHEM-O-FEEDER 
SPECIFICATIONS: 


* Feeding rates 0.2 to 57 gallons 
per hour. 

* Discharge pressures to 100 lbs. 
per square inch. 

* Suction lifts up to 20 ft. 

* Diaphragm type measuring 
chamber with molded re- 
inforced “looped” diaphragm. 

* Famous “See-Thru” molded 
plastic measuring chamber 
suitable for feeding most treat- 
ing chemicals. 

* Roller or ball bearings on ail 
rotating shafts. 

* “Oil bath” lubrication. 

* Drive Motor — standard frac- 
tional horsepower general 
purpose. 


Write to %PROPORTIONEERS, INC.%, 369 Harris Ave., Providence 1, R. I 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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The same incoming power 


Fields Point Manufacturing Corporation increases 


production substantially with 


high-efficiency |-T-E Mechanical Rectifiers 





a I-T-E Mechanical Rectifiers are designed to convert ac 
to de with over-all efficiency of 94% and _ higher. 

This was the level of efficiency Fields Point’s manage- 
ment wanted and expected from their I-T-E units. Each 
kilowatt of purchased power was to do maximum work 
in tons of chlorine output. 

After five months of continuous mechanical-rectifier 
operation supplying d-c power to the electrolytic 
Bi | chlorine cell line in its Providence, R.I., plant, the 

company now reports production results. /0% more 
chlorine has been produced—with the same power! The 
expected high efficiency has been realized! 

This Fields Point experience adds to the growing 
testimony that I-T-E Mechanical Rectifiers live up to 
their promised high efficiency. Every one of 37 units 

&y now installed—totaling more than 200,000 amperes of 

connected load—helps prove the point. 

D-C supply to the Fields Point bus is at 260 volts. 
Other installations give equally reliable evidence that 
system voltage can be any rating in the range from 50 
1 ; to 400 volts—with 94% over-all efficiency or higher. 


Bier. 


Es 








Two I-T-E Mechanical Rectifier units are shown as 
installed in the Providence plant of Fields Point 
Manufacturing Corporation. Daniel Townend, Fields 
Point's president, is adjusting a portable oscilloscope 


to let R. E. Murphy, I-T-E vice-president, observe 
d-c flow from the nearer unit, 





but 10% more chlorine! 


HIGH EFFICIENCY THROUGHOUT LOAD RANGE 


During continuous operation at the 
Fields Point plant, load has remained 
at or very near 100%. Should load 
vary at any time to as low as 25% or 
up to 125%, over-all conversion effi- 
ciency will still be high. The Loap- 


EFFICIENCY curve below is charac- 
teristic of I-T-E Mechanical Rectifier 
performance, and represents a principal 
advantage: flexibility for plant pro- 
duction schedules while getting the 
most out of a-c power purchased. 
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One of the two contact 
mechanisms in the Fields 
Point installation of 
I-T-E Mechanical Recti- 
fiers. Each Rectifier is a 
standard I-T-E unit with 
design rating of 5000 
d-c amperes 
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Here are two basic reasons why I-T-E 


more) of d-c power for every 100 kw of 
a-c power they buy: 

















Solid silver contacts 

held closed by powerful springs, 
give highest conductivity between 
a-c and d-c networks. 








HERE’S WHY | Mechanical Rectifier mane get 94 kw (and 
al 









































Sparkless low-loss commutation 
is obtained by interposing a 
Permeron*-core reactor between 
a-c supply and contact mechanism. ins Aram 
This provides a brief period during ~ | ii 
































which current in a contact is zero, 
allowing sufficient time for spark- 
less contact closing or opening. 






























































*/-T-E’s special seturable core 
material. Typical Permeron mag- 
netization curve is shown above. 

BULLETIN 5106—covers theory, design, construction, stand- 
ard arrangements. 

BULLETIN 5204—zives details of I-T-E’s special magnetic 
core material, Permeron. 

BULLETIN 5205—presents engineering explanation of high 
efficiency provided by I-T-E Mechanical Rectifiers. 


Get the facts—If you are planning new or expanded a-c to d-c conver- 
sion facilities, it will pay you to investigate high-efficiency I-T-E 
Mechanical Rectifiers. They increase production or cut power bills 
in many kinds of applications—electrolytic chemical production, 
metal refining, motor load. Write for details. 


MECHANICAL RECTIFIERS 


1-T-E CIRCUIT BREAKER CO.eRectifier Divisione 19th and Hamilton Streets, Philadelphia 30, Pa, 


EPD—Canadian Mfg. and Sales: Eastern Power Devices, Ltd. Toronto 
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Guanidines and aldehyde amines are examples of 
moderately fast accelerators. They are used to the 
extent of 64 to 7 million pounds per year. Mercapto 
benzo thiazole is faster than the guanidines but slower 
than the ultras. The industry consumes 15 to 20 
million pounds per year. Common ultra-accelerators 
are the zinc and selenium salts of ethyl and methyl 
dithiocarbamate and ethyl and methyl thiuram disul- 
fides. These total about 7 million pounds per year. 

Sulfenamides are examples of extremely safe ac- 
celerators at processing temperatures that exhibit power- 
ful effect at curing temperatures. 

Accelerators do not perform solely the function 
of acceleration. Some ultras also act as vulcanizing 
agents. Many have antioxidant characteristics. 

The total accelerator requirement is about 70 mil- 
lion pounds per year. 


FaTry actps—Used primarily for activation, 
fatty acids and their derivatives also have other func- 
tions. in processing rubber compounds. Soaps are 
often used to prevent uncured stocks from sticking to- 
gether or to prevent sticking in the mold. Amounts 
of fatty acid required in rubber compounding vary 
drastically. At a guess, Peterson puts this market in 
the neighborhood of 25 to 30 million pounds a year. 

These fatty acids are often used with zinc oxide 
for activation. The acid and oxide presumably form 
a rubber-soluble zinc soap that reacts with the accelera- 
tor. Zinc oxide also acts as a reinforcing filler and is 
used as a white pigment. It’s estimated that the 
industry uses about 80,000 tons of zinc oxide each year. 


PLASTICIZERS—The rubber industry uses 
many different plasticizers. They may be derived from 
petroleum, coal tar or vegetable oils; they may be 
naval stores products or compounds of the ester type. 

Plastictizers soften the rubber compound for easier 
mixing, help in dispersing other compounding in- 
gredients, impart required processing characteristics or 
specific properties in the finished product, such as 
flexibility at low temperature, and some may impart 
building tack to the raw stock. Many plasticizers have 
a decided effect on the curing characteristics of the 
stock, hence a change in plasticizer may require a dras- 
tic change in formulation. 

Among plasticizers common in the rubber industry 
are medium and light process oils, pine tars and oils, 
rosin oils and phthalate esters. Total plasticizer needs 
of the rubber industry, excluding reclaimed oils, prob- 
ably exceed 30 million gallons annually. 


soLvents— Both aromatic and _ aliphatic 
solvents are used by the rubber industry in the manu- 
facture of cements and to freshen and tackify uncured 
surfaces during manufacturing operations. Prime re- 
quirements for such solvents are an evaporation rate 
that insures their complete removal before the prod- 
uct reaches the curing stage and, in addition, complete 
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absence of greasy residue on evaporation. Unless a 
solvent meets these requirements it is apt to cause 
blistering of stock during curing or poor adhesion with 
resultant ply separation in the finished product. 

The solvent used in largest volume is “rubber 
solvent,” essentially a gasoline fraction. All told, the 
rubber industry uses about 30 million gallons of solvents 
each year. 


DOLLAR VOLUME—Thus the rubber industry 
each year requires 130 million pounds of antioxidants 
and accelerators valued at $78 million, 30 million 
pounds of fatty acids at $2.5 million, 160 million 
pounds of zinc oxide at $23 million, 30 million gal- 
lons of plasticizers at $8 million and 30 million gallons 
of solvents at $4.5 million. Even so, this accounts 
for only $115 million of the $450 million spent for 
chemicals and pigments. 

Carbon black, largest single item in the chemical 
and pigment category that the rubber industry uses, 
accounts for about $80 million of the remainder. Car- 
bon black is used to the extent of 35 to 40 percent 
of the total rubber hydrocarbon consumed. Annual 
consumption is more than 1 billion pounds. 


FUTURE NEEDS—What chemicals will the 
rubber industry be seeking in the years ahead? “We 
will need,” declares Peterson, “accelerators, antioxi- 
dants, vulcanizing agents, which will allow us to mix 
super-abrasion carbon blacks that haven't been de- 
veloped yet. We will need a low-cost process for pro- 
ducing butadiene or a substitute monomer for use in 
the production of GR-S. We will need a white or 
light-colored pigment with higher reinforcing char- 
acteristics than anything on the market today. We 
will need a new chemical fiber better than rayon and 
nylon for tire cord at a lower cost.” 


New way to get highly reactive sodium 


Highly reactive sodium, at its maximum energy 
level, and in a form that can be easily handled and 
easily controlled, can now be produced by coating 
inert solids such as salt, soda ash, carbon, alumina and 
sand with atomic layers of metallic sodium. National 
Distillers Chemical Co. developed this new method 
for getting high surface sodium. 

These sodium-coated solids remain free-flowing 
over a wide temperature range even in mixtures con- 
taining as much as 30 percent sodium. Their tre- 
mendous surface area makes the sodium highly re- 
active. 

Advantages of high surface sodium are: (1) easy 
control of reaction rates and temperatures above and 
below the melting point of sodium; (2) adaptation to 
continuous. operations; (3) dry reactions of sodium; 
(4) elimination of flammable solvents; (5) high yields; 
(6) production of finely divided and reactive products; 
and (7) avoidance of induction periods. 

High surface sodium can be used to reduce metal 


(Continued on page 112) 
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THE CHEMENTATOR, Continued 


salts and oxides to finely divided metals such as zinc, 
iron, lead, copper, nickel, platinum, titanium and zir- 
conium. With it, sodium hydride and sodamide can 
be produced where needed for subsequent reactions. 
In the purification of gases, hydrocarbons and ethers, 
high surface sodium removes oxygen, nitrogen, halogen 
and sulfur compounds, moisture and certain other trace 
impurities. It can be used to make organic sodium 
derivatives. And it can be used as a catalyst for rear- 
rangement reactions, hydrocarbon cracking and poly- 
merizations. 

High surface sodium is made by mixing molten 
sodium with any inert solid. Usually, sodium spreads 
over the surface of hot dry solids between 100 and 200 
deg. C. The mixing can be done, for example, in an 
agitated steel reactor blanketed with nitrogen. The 
sodium-coated solids can be used in the same vessel in 
which they are made. U. S. Industrial Chemicals Co., 
which markets sodium manufactured by National Dis- 
tillers Chemical, shows users how to make high sur- 
face sodium in their own plants. 

Among inert solids that can be used as carriers 
are salt, sodium carbonate, carbon, powdered metals, 
aluminum oxide and silicon carbide. Often the products 
from sodium reactions can function as carriers. 

Salt can carry from 2 to 10 percent sodium; soda 
ash, 10 percent; alumina, 20 to 25 percent; and activated 
or colloidal carbons, over 30 percent sodium. Within 
these concentrations, the coated solid flows freely. 
This free flow can be maintained up to the boiling 
point of sodium (883 deg. C.), depending on the 
temperatures that the carrier can withstand. Thus high 
surface sodium can be handled in fluidized and other 
moving solids systems. 

High surface sodium reduces chlorides and oxides 
of metals to colloidal metals at relatively low tempera- 
tures (125 to 250 deg. C.) with rapid reaction rates 
and high yields. Often the reaction product itself can 
be used as the sodium carrier by recycling part of the 
reaction mixture to make more of the high surface 
sodium. 

Nickel and platinum catalysts for hydrogenation 
can be made by reducing nickel oleate or chloroplatinic 
acid with the new form of sodium. 

In hydrocarbon refining, high surface sodium can 
be used in fixed or moving solids systems for thorough 
refining at operating temperatures above and below the 
melting point of sodium (97.5 deg. C.). Sulfur in cer- 
tain petroleum naphthas has been reduced to less than 
0.001 percent. 

Vapor phase refining of hydrocarbon fractions with 
boiling points wp to 275 deg. C. can be carried out 
with agitation in an inert atmosphere using sodium on 
soda ash. 

In liquid phase refining, high surface sodium is 
added to the petroleum fraction with agitation at the 
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temperature necessary to get the required refining. 
Solids can be filtered out. But since certain sodium 
derivatives among the reaction products are soluble in 
hydrocarbons, distillation is often required to get a 
neutral product. 

The new form of sodium effectively removes water, 
alcohols, acids, aldehydes, ketones and peroxides from 
ether. Diethyl ether, 1,2-diethoxyethane and _tetra- 
hydrofuran have thus been purified in the vapor phase 
with sodium on soda ash. 

Sodium hydride, with particle size below 10 
microns, can be made from high surface sodium and 
hydrogen. Salt, soda ash and alumina can be used as 
carriers. Adding colloidal carbon gives the maximum 
rates of hydrogen absorption by sodium on salt. Mix- 
tures of sodium hydride and salt can be made by 
continuous or semi-continuous charging of sodium, 
hydrogen and small amounts of colloidal carbon. On a 
weight basis, a 35 percent sodium hydride mixture 
is equivalent as a condensing agent to an equal weight 
of pure sodium ethylate. 

Sodium hydride made by the new method fur- 
nishes an alkaline non-reducing agent for Claisen con- 
densations. Thus it can be used to condense methyl 
laurate with acetone. 

Sodium dispersions in organic media (toluene, 
xylene, kerosene, octane, mineral spirits or naphthalene) 
also possess high surface area. The sodium in such a 
dispersion is present as droplets averaging 10 to 20 
microns in diameter and in concentrations up to 50 
percent by weight. 

Sodium dispersions can be used in metallation 
reactions, Claisen condensations, Wurtz reactions, re- 
ductions, catalytic polymerizations and the production 
of alcohol-free alkoxides. 

Many compounds can be made from sodium dis- 
persions. Among them: phenylsodium, amylsodium, 
fluorenylsodium, sodium anilide, acetoacetic esters and 
sodio-malonic esters. 


Continuous melting and vacuum casting 


Continuous, vacuum melting furnaces, developed 
by National Research Corp. of Cambridge, Mass., now 
make it possible to charge raw material and remove 
vacuum-cast ingots from furnaces without cooling the 
crucible or breaking the vacuum in the melting 
chamber. 

Vacuum melting furnaces are used in the pro- 
duction of titsnium, zirconium, molybdenum and 
other specialty metals and alloys. 

Vacuum Metals Corp., wholly-owned subsidiary 
of National Research, uses such vacuum melting fur- 
naces for the commercial production of gas-free high- 
purity metals and special alloys. National Research 
also manufactures large furnaces for continuous 
vacuum melting. 


(What's Happening, turn to page 114) 
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GOING PLACES in plastics 


diethylene and triethylene glycols and ethy- 
lene dichloride. 


Latest wrinkle in sports cars is a plastic body 
that won’t wrinkle. And while it may be 
some time before this development catches 
up with the family car, nevertheless it dem- 
onstrates the ingenuity of the manufacturers 
and fabricators of plastics. 


Paralleling the rise in the use of plastics is 
the consumption of chemicals needed for 
their manufacture. Among plastics and resins 
producers, Mathieson is widely recognized 
as a dependable source of such essential raw 
materials as: caustic soda, liquid chlorine, 
ammonia, ethylene oxide, ethylene glycol, 


In many industries, Mathieson’s multi-plant 
facilities producing top-quality inorganic, or- 
ganic and agricultural chemicals have proved 
of definite benefit to the consumer. You'll find 
you can buy chemicals to better advantage— 
at any time—by consulting with Mathieson. 


MATHIESON INDUSTRIAL 
CHEMICALS COMPANY 


Division of Mathieson Chemical Corporation 
MATHIESON BALTIMORE 3, MARYLAND 


1525-A 


caustic soda © soda ash ¢ liquid chlorine ¢ sulphur © sulphuric acid © bicarbonate of soda © ammonia © sodium nitrate © nitric acid * hydrazine 
sedium methylate © sodium chlorite © hypochlorite products © dry ice and ¢arbonic gas ® ammonium sulphate © ethylene derivatives © methanol 
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Phillips Steps Up Output 
Of Nitrie at Texas Plant 


Nitric acid capacity at the Cactus 
plant, Etter, Tex., will be increased 
by 110 tons per day when facilities 
now being constructed are completed. 
The government-owned nitric acid 
plant is operated under lease by Phil- 
lips Chemical Co., which will own 
and operate the new facilities. The 
added nitric capacity should be ready 
for operation late this year. 

Chemical & Industrial Corp. of 
Cincinnati is handling the process 
and design for Phillips under con- 
tract. Construction will be done by 
Chemical Processes, Inc. 

The government-owned plant at 
Etter, formerly the Cactus Ordnance 
Works, was leased in 1948 by Phillips 
Chemical, When Phillips took over, 
ammonia was the only fertilizer ma- 
terial being produced. Since then 
Phillips has doubled ammonia capac- 
ity and installed nitric acid produc- 
tion facilities. Phillips continues to 
operate both the ammonia and nitric 
acid plants under lease from the gov- 
ernment. Later the company installed 
an adjacent plant, which it owns and 
operates, to produce ammonium ni- 
trate and nitrogen solutions. The in- 
creased production of nitric acid will 
make possible greater output of fer- 
tilizer in solid form. 


New Triple Super Plant 
For Royster in Florida 


A $3 million triple superphosphate 
plant will be built near Mulberry, 
Fla., by F. S,. Royster Guano Co. 
When completed early next year, the 
plant will be able to turn out about 
70,000 tons per year of triple super. 

The product will be made from 
pebble phosphate mined on company 
holdings in Polk County, Fla. Royster 
has 20 plants in 11 states. 
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FEED goes in on belt conveyor at left, product comes out on belt below. 


HMS Upgrades Dolomite 


Kaiser’s new sink-float unit reduces silica content 


of crushed rock before calcination. 


Result—reduced waste 


ratio and better kiln operation. 


Facing decreasing supplies of top- 
grade mineral raw materials for 
chemical processes, chemical engineers 
are more and more turning to the 
application of mineral engineering 
techniques for upgrading these ma- 
terials. A comprehensive symposium 
on such techniques occupied a 
prominent place on the program at 
the recent AIChE meeting at Biloxi, 
Miss. 

A good example of how such tech- 
niques can be used in chemical opera- 
tions is the heavy media separation 
unit at Kaiser Aluminum & Chemical 
Corp.’s dolomite plant at Natividad, 
Calif. This unit, which can handle 
200 tons per hr. of dolomite, went on 
stream in March 1952. Kaiser says 
its operation during the past year 
has been “more than satisfactory.” 


Primary function of this unit is to 
reduce the silica content of the rock 
before calcination. Silica content of 
the feed averages 2.7 percent SiO., 
sometimes running as high as 7.7 
percent. The unit separates out a 
high-silica fraction (about 23 per- 
cent SiO,), so that the product con- 
tains, on the average, only 0.6 per- 
cent SiO,. The operation is econom- 
ically justified by a reduced waste ratio 
and better kiln operation. 
> Sink or Swim—Heavy media separa- 
tion (HMS) consists of passing a 
mixture of minerals through a liquid 
medium of definite and controlled 
density. The lighter materials float in 
the medium; heavier materials sink 
to the bottom. With most minerals, 
including iron ore and dolomite, the 
desired product is heavier. In coal 
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SLURRY of magnetite and ferrosilicon in water forms the heavy medium. 


processing, where HMS is used ex- 
tensively, the coal floats and the 
impurities sink. 

First commercial HMS plant was 
put into operation by American Zinc, 
Lead and Smelting Co. at Mascot, 
Tenn., in 1937. American Cyanamid 
later pooled its patents on the process 
with American Zinc’s and has been 
licensing the process to industry for 
some ten or twelve years. 

Heavy media separation took hold 
quickly in the metallic minerals 
field, where there were large marginal 
ore reserves and dumps containing 
mineral values uneconomical to re- 
cover by any other method. Several 
HMS plants were. in operation on 
waste dumps by 1943, and since then 
plants have been installed through- 
out the world to recover or upgrade 
coal, iron ore, magnesite, dolomite, 
tin, lead, zinc and other minerals. 
> HMS Operation—The _ principal 
units of any heavy media plant are: A 
separatory vessel; a pump to circulate 
the medium; screens to wash the 
medium from the minerals; medium 
recovery and cleaning devices (usually 
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thickeners and magnetic separators); 
a densifier to dewater the cleansed 
medium. 

The early HMS separatory vessel 
was a cone with an air lift raising the 
heavies from the bottom. The cone is 
still one of the most common separ- 
atory vessels used, but designers have 
turned to a number of other types of 
equipment, including spirals and 
drums with lifters to separate the 
sinks and the floats. 

Galena was the first medium used; 
standard froth flotation methods re- 
covered it for re-use. Present-day 
operations, however, rely upon a mag- 
netic medium such as magnetite or 
ferrosilicon. Using a wet magnetic 
separator, it is a simple operation to 
recover the medium and discard the 
contaminating fine rock particles. 
> Kaiser's Problem—The Natividad 
quarry, unlike most eastern dolomite 
quarries, is interlaced with granite 
dikes and intrusions of various sizes 
going in all directions. Before instal- 
lation of the heavy media plant the 
decomposed granite, being softer than 
the dolomite, was removed by dry 


screening after primary crushing. By 
using care in selection of rock from 
the quarry Kaiser could recover a 
good grade of rock, but at the expense 
of a rather high waste ratio. 

As the quarry was extended the 
granite increased in hardness and 
quantity, became less amenable to 
beneficiation by screening. In 1950 
Kaiser decided that a heavy media 
plant would probably improve the 
quality of the various end-products, 
increase the yield per ton, reduce the 
total quarry waste ratio and minimize 
the importance of selectivity at the 
quarry face. Pilot runs were carried 
out in the spring of 1951; the com- 
mercial unit started up last year. 
> Kaiser's Solution—Washing and 
screening of the rock before intro- 
ducing it to the HMS plant is essen- 
tial in order to have the feed prop- 
erly sized and free from fines. At 
Kaiser this is done in a Hardinge 
scrubber and washing screen. 

From the scrubber, the 4 to 44-in. 
rock is moved by belt conveyor to the 
chute feeding the 18-ft. diameter by 
15-ft. high HMS cone. The medium 
recirculation pump also discharges 
into this chute. 

As soon as the rock enters the cone 
the separation starts, with the heavies 
sinking to the bottom and the floats 
emerging on the top. An agitator in 
the cone sets up a clockwise rotation 
of the whole mass, and the floats are 
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carried around about 270 deg. to the 
outlet chute and screens. At the same 
time the heavies sink to the bottom, 
where they are picked up by the cen- 
ter column air lift and discharged 
along with a large flow of medium 
into a chute leading to the wash 
screen. Air consumption is about 260 
cfm. at 60 psi. 

The 11}-in. diameter central col- 
umn in the cone not only serves as 
the air lift but also acts as the drive 
shaft and support for the agitating 
rakes. 

The wash screens consist of .two 
sets of two Allis-Chalmers low-head 
5 x 12-ft. double-decked screens in 
series, Each of these screens is di- 
vided to give about one-third of its 
area for floats and two-thirds for sinks. 
The top deck is dressed with 3-in. 
round-hole punched plate and the 
bottom deck with $ or %s-in. square 
mesh cloth, depending upon operating 
conditions. About 6 ft. of the first 
screen is used to drain the medium 
directly into a sump for immediate 
recirculation. Further washing by 
spray nozzles on both decks removes 
the balance of the medium. 

The medium recirculation pump is 
an 8-in. Wemco sand pump, driven 
by a 125-hp. motor. About 1,000 
gpm. is circulated, most of which goes 
to pre-wet the incoming feed and 
wash it into the cone. Some of it, 
however, can be diverted through 
pipes extending for various depths 
into the cone to adjust the density of 
the main body of the suspension. 
>» Medium Recovery—All of the ferro- 
silicon-magnetite medium washed 
from the rock drains into a 20-ft. 
thickener. Before entering the thick- 
ener it is magnetized by a perma- 
nent magnet to promote flocculation 
and settling of the fine magnetic par- 
ticles. The thickener underflow is 
pumped to a 48-in. Dings magnetic 
separator, where the magnetic mate- 
rial is separated from the non-mag- 
netic rock and slime. The non-mag- 
netic portion passes through a 36-in. 
secondary or scavenger magnetic sep- 
arator before finally going to waste. 
Overflow from the thickener goes to 
a pump which recirculates water to 
the washing sprays. 

Magnetic material from both sep- 
arators runs into a 48-in. Wemco 
spiral classifier, which serves as a de- 
watering device for the medium and 
returns the solids to the medium 
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sump at a specific gravity of about 
3.40. The spec#ic gravity of the 
medium within the cone is held 
within 0.1 point between 2.65 and 
2.75, depending on composition of 
the rock being processed. 

There are two control points for 
regulating the specific gravity of the 
medium entering the cone—the 
amount of magnetic material returned 
to the medium sump from the screw 
classifier, and the amount of water 


’ directed from the sink wash to either 


the medium sump or the wash-water 
sump. Medium loss is less than 0.4 
Ib. per ton of finished product, 
even though more than 100 tons of 
ferrosilicon and magnetite are in the 
system, The medium composition is 
checked hourly; the product is ana- 
lyzed once a day. 

Total water requirements of Kaiser’s 
HMS and scrubber plant is about 800 
gpm., but recirculation keeps the 
actual consumption well under 50 
gpm. Total connected horsepower 
amounts to 324, not including power 
for conveyors feeding the plant and 
handling product and waste. 


Role of Chemical Industry 
Theme for RPI Session 


The vital role of America’s chem- 
ical industry in world economy and 
the defense of free nations will be 
explored by social studies teachers 
from all parts of the nation at the 
second Industrial Council at Rens- 
selaer Polytechnic Institute, May 15 
and 16. The first council, held last 
spring at Rensselaer, was concerned 
with the story of petroleum. 

The chemical industry will be host 
to more than 850 high school and 
college faculty members at the May 
meeting. National authorities will ad- 
dress the session on the widening in- 
fluence of the chemical industry. Edu- 
cators will participate in nine panel 
discussions dealing with activities of 
the chemical industry. 

Dr. Ray Palmer Baker, vice presi- 
deat of Rensselaer and director of the 
Industrial Council, says that about 
100 authors, editors and public opin- 
ion specialists will attend. Nearly 200 
executives and scientists from the 
chemical industry will be present. 

Attending as members of the Coun- 
cil’s Advisory Committee will be: 
Charles S$. Munson, chairman of the 
board, Air Reduction Co., president 


of the Manufacturing Chemists’ As- 
sociation, and William H. Ward, 
vice president of E. I. du Pont de 
Nemours & Co., chairman of the 
board, Manufacturing Chemists’ As- 


sociation, both ex officio; Leland I. 


Doan, president of Dow Chemical 
Co., and General Brehon Somervell, 
president of Koppers Co. 

“Teachers in the social studies have 
been invited to take part in the coun- 
cil because of their responsibilities in 
interpreting the social structure for 
youth,” points out President Liv- 
ingston W. Houston of RPI. “We 
are living in an industrial society and 
that is why the Industrial Council 
has been formed as a meeting place 
where industrial leaders and teachers 
may give and take informally in a 
free exchange of ideas. Teachers are 
afforded a better picture of the social 
and economic responsibilities ac- 
cepted by today’s corporations and are 
better equipped to explain how our 
society is organized.” 

Members of the Council’s Advisory 
Committee, in addition to Munson, 
Ward, Doan and Somervell, are Hi- 
land G. Batcheller, chairman of the 
board, Allegheny Ludlum Steel Corp.; 
Arthur H. Bunker, president, Climax 
Molybdenum Co.; S. Sloan Colt, 
president, Bankers Trust Co.; James 
J. Cosgrove, board chairman, Conti- 
nental Oil Co.; Allen B. Du Mont, 
president, Allen B. Du Mont Labora- 
tories; John G, Forrest, financial edi- 
tor, New York Times; G. Keith Funs- 
ton, president, New York Stock Ex- 
change; George V. Holton, board 
chairman, Socony-Vacuum Oil Co.; 
Barry T. Leithead, president, Cluett 
Peabody & Co.; Philip D. Reed, board 
chairman, General Electric Co.; and 
Lewis A. Wilson, commissioner of 
education, New York State. 

Members of the program com- 
mittee for the chemical industry ses- 
sion of the council are: M. L. Cross- 
ley, research ‘consultant, American 
Cyanamid Co.; W. E. Hanford, di- 
rector of petroleum and chemical 
research, M. W. Kellogg Co.; Sidney 
D. Kirkpatrick, vice president and 
director of editorial development, Mc- 
Graw-Hill Book Co.; Walter J. 
Murphy, editor, Chemical & Engi- 
neering News; M. L. Tainter, vice 
president, Sterling Drug, Inc., direc- 
tor of Sterling-Winthrop Research 
Institute, and Robert L. Taylor, vice 
president, Hill & Knowlton, Inc. 
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The Magi of old were held in great esteem because they 
were thought to have unlimited powers over all the forces of 
nature. They were the ‘‘good” magicians. Their opposites, 
sorcerers who practiced black magic, were believed to have 
power only over the forces of evil. 


Like the. Magi of old, Allyl Chloride offers unlimited capa- 
bilities for ‘‘good’’ in many fields. It is the key to Shell's 
synthetic glycerine, to Epon® sesins, and other important prod- 
ucts in the resin and plastics fields. It is an intermediate in the 
production of pharmaceuticals, insecticides and dyestuffs. 


Allyl Chloride has many other interesting possibilities for 
new products . . . possibilities that await only your exploration. 


Send yourletterhead request 
for a copy of Allyl Chloride 
—a 136-page clothbound 
book of reactions and 
properties. 


SHELL CHIBMIGAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


Eastern Division: 500 Fifth Avenue, New York 36. Western Division: 100 Bush Street, San Francisco 6 
Atlanta + Boston « Chicago + Cleveland + Detroit + Houston + Los Angeles *« Newark «+ St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited « Montreal + Toronto + Vancouver 
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Trona = Soda Ash 


On the recently-discovered 
mineral resources of the Green River 
formation a great new Intermountain 
chemical industry is being built. First 
step: soda ash. 


Practically all the bugs which infest a new process 
have been exterminated and the new soda ash plant 
of Food Machinery & Chemical Corp. is now in 
operation. 

The plant at Westvaco, Wyo., will be — 
by FMC’s Westvaco Chemical Division for the 
Intermountain Chemical Co. It is the first real 
pioneering by a major alkali producer in 41 years. 
And during the past 17 years the only new produc- 
tion added by ammonia-soda producers has been 





























Trona ore 
- crushing 


ond pocket 


by modernization or addition to their existing old 
facilities. 

> Old, Old Story—Some 75 million years ago a great 
lake hundreds of miles long filled the Green River 
basin of Wyoming. Millions and millions of tons 
of sodium salts slowly precipitated in the bed. 

Aeons passed. Geologic upheavals and climatic 
changes took place. Nature carried on a tremendous 
chemical processing operation far underground. 

Tentative probing of an oil test drill 14 years ago 
revealed the chemical treasurehouse. It was confirmed 
as a bed of practically pure trona 10-20 ft. thick at 
an average depth of about 1,500 ft. 

Trona is a relatively rare, non-metallic mineral, 
Na,CO,.NaHCO,.2H,O. Pure material contains 
70.39 percent sodium carbonate and by calcination 
the excess CO, and water can be driven off, yielding 
natural soda ash. (Continued on p. 120) 
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BROWN & root's WV services COMPLETE 
PROJECTS FASTER...MORE ECONOMICALLY 


In every major fabrication center of the 
United States, BROWN & ROOT main- 
tains highly trained experts in procure- 
ment and expediting. They know where 
materials and equipment are, and how 
to get them to a BROWN & ROOT proj- 
ect fast. 

These are only a few of the services 
that bring BROWN & ROOT customers 
back again and again. Fully equipped to 
do a complete job—from selecting the 
proper site for any plant or project on 
through designing, engineering, and fin- 


ished construction—BROWN & ROOT 
specialists “deliver the goods” on sched- 
ule, ready for immediate operation. 

Key men in the top ranks of industrial 
achievement know the value of these plus 
services. That’s why the BROWN & 
ROOT roster of satisfied clients reads 
like the Who’s Who in Industry. 

Why not join their distinguished com- 
pany if your plans call for expansion 
or new construction? A BROWN & 
ROOT representative awaits your call, 
at no obligation. 


BROWN & ROOT, Inc. Lapinets»Conitushrs 


BO xX 3 


CABLE ADDRESS — BROWNBILT 


BROWN.-BILT 


Associate Companies:~ BROWN ENGINEERING CORP. © 
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Wauat’s Haprenine, cont... 


Test holes and marketable soda ash 
are years and dollars apart. The first 
working shaft, 12 ft. in diameter, was 
sunk by Westvaco in 1947. Tunnels 
fingered into the trona bed. Countless 
man hours and $2 million were in- 
vested in mine development and pilot 
plant before it was decided to proceed 
with the present facilities. 

Today, in 1953, the $18-million, 
300,000-ton plant is ready. 
> Significance — Current consumption 
of soda ash is about 5 million tons per 
year. Consumption has been and is 
growing at a rate of about 170,000 
tons per year. 

If you were to build a new am- 
monia-soda plant it would cost you 
about $30,000 per daily ton. And you 
would be in competition with plants 
that have been depreciated to as low 
as $3,000 per ton. 

The new Westvaco plant, therefore, 
provides a bulwark for all soda ash 
consumers against any foreseeable 
national ash shortage. It is both a 
stabilizing influence and a major devel- 
opment of a great natural resource of 
ultimate benefit to all users of soda 
ash everywhere in the United States. 
>The Process—Mining, processing 
and purification operations are com- 
paratively simple. Crude trona is 
mined, crushed and dissolved, and the 
insoluble shale is filtered out. The 
solution is decolorized and the refined 
ash is crystallized. 

Although the process is simple and 
relatively inexpensive, mine develop- 
ment and surface plant took lots of 
time, work and money. 

As the first 300,000-ton unit comes 

on stream, more than 7 mi. of tunnels 
have been drilled. A new 10-mi. pipe- 
line brings 600,000 gal. of water every 
day from the Green River. A 20-mi. 
pipeline delivers natural gas to the 
power plant that provides steam and 
electricity. 
P Intravenous <Activity-Within the 
vein of trona, mining activities are 
similar in many respects to those of 
coal mining. Undercutting, drilling, 
blasting, loading onto shuttles, dump- 
ing onto conveyors. The main con- 
veyor—to eventually be a mile long— 
dumps the ore into an underground 
crusher, From the crusher, ore drops 
into a storage hopper. Skip hoists feed 
on the hopper in 7-ton bites. They 
disgorge their meals 4 mile above 
and are insatiably back for more in 
two minutes. 
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ON STREAM-—the Westvaco soda ash plant. 


» Surface Activities—-Above ground a 
huge stockpile smoothes the flow of 
ore from mine to plant. 

Actual processing begins with solu- 
tion. Crushed and screened trona is 
elevated to a hopper which feeds the 
dissolvers where mother liquor from 
the settler and a little make-up water 
take the trona into solution. Tempera- 
ture is 200 deg. F., the boiling point 
at this 6,200-ft. elevation. There are 
two lines of three dissolvers and each 
line feeds an 80-ft. Dorr clarifier. The 
two clarifiers feed one thickner. Waste 
from these contains the 5 percent 
shale which is in the trona. 

Overflow of the clarifier passes 
through a surge tank, and is filtered 
to take out organic and other impur- 
ities that would cause foaming in the 
crystallizers. 

The stream of feed liquor is again 
split into two lines. Each goes to a 
trio of Struthers-Wells evaporators. 
The product stream (now 20-30 per- 
cent solids) passes through a settler 
and centrifuge to the 90-ft. calciner. 
Here (where the only chemical change 
of the whole series of operations takes 
place) the Na,CO,.NaHCO,2H.0O be- 
comes natural soda ash. 

Most of the ash from the calcining 
kiln is cooled and conveyed to storage, 
bulk shipments, or bag filling, weigh- 
ing and shipping. Part of it is hy- 
drated to dense ash. As much as half 


of the plant’s 300,000 tons per year 
capacity can be processed to dense ash 
—used primarily for glass manufacture. 
> Problems and Materials—Winters in 
Wyoming are severe. And efficiency 
demands saturated solutions and high 
solution temperatures. A drop of 2 
deg. in the solution pipelines would 
solidify the ash into a solid plug. So 
all lines are steam traced and designed 
to operate even though outside tem- 
peratures get down to —40 deg. F. in 
winter. 

Other than those imposed by size, 
there are no particular materials han- 
dling problems. All the trona and 
finished ash is handled with conveyors, 
bucket elevators and hoppers. Carbon 
steel is the material of construction 
for piping and other liquid-handling 
equipment except pumps which are 
stainless steel. 
> Customers—Although western in- 
dustry and population have grown 
tremendously, only 6 percent of soda 
ash production is now west of the 
Mississippi and north of the Gulf 
Coast area. Yet, within an economic 
shipping distance from Westvaco, 
Wyo., 30 percent of all U.S. soda ash 
is now consumed. 

Westvaco will serve not only our 
growing West, but all of us whose 
fortunes depend on an assured and 
expanding supply of soda ash in the 
future. 
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_ everywhere the. railroads g 


if you’re pllinsing a new plant, have Gerbial American help determine veslbe future 
bulk shipping needs. Our experience gained in designing, building an@ operating 
46,000 GATX tank cars of hundreds of specialized types will prove valuable to you. 


185 S. La Salle Street, i iMlinois 
OFFICES IN PRINCIPAL CITIES % 
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REACTOR for polymerization via expansion of fine water particles in “special” steam. 


“Wet Steam” Upgrades Fish Oil 


Just enough detail has been released on a process for 
producing edible, odorless fish oils to outline what seems to 


be a unique engineering development. 


U.S. producers of fats and oils, be- 
deviled by dwindling of such markets 
as soap, may find themselves with a 
little more to worry about in the form 
of new competition. Where possible, 
many of them have been shifting their 
sights to the food field. And such 
markets as margarine have been oblig- 
ingly expanding. 

Now the German company, Bamag- 
Meguin A. G., has developed a poly- 
merization process that is said to make 
fish oil (1) edible—about as digestible 
as Olive oil; (2) permanently tasteless 
and odorless; (3) stable after three 
years storage. 

Commercial plants are already in 
operation in Norway, Iceland, Den- 
mark, England and Germany. Typical 
plant capacity is 20 to 50 tons a day 
of roe oil. Product is being used as 
a low-priced constituent of such food 
products as ‘margarine, mayonnaise and 
fish-preserve oil. Polymerized fish oil 
can make up as much as 40 percent of 
the. content of margarine, the only 
limiting factor being hardenability. 
The Norwegian sardine-canning in- 
dustry reportedly uses it instead of 
olive oi] and pays 75 percent less for it. 
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Through its New York representa- 
tive, General Industrial Development 
Corp., Bamag is now introducing the 
process to this continent. Company 
officials have their eyes on areas like 
our Pacific Northwest, where the fish- 
ing industry is big enough to offer 
cheap raw material. This, coupled 
with their process’s low operating 
costs, high yields and high product 
quality, should, they feel, make a place 
for polymerized fish oil in our food 
industry. 
> Vacuum and Wet Steam—While un- 
willing to release many details either 
on the nature of the polymerization 
reaction itself or on how it is brought 


‘about, GIDC does state that the 


process hinges on the use of. a 
“special” type of steam. Produced in 
a generator designed by Bamag, it is 
called “Wecker” steam after the man 
who developed it. The company will 
say only that it is a saturated wet 
steam with the water in the form of a 
fine fog-like dispersion. 

The actual polymerization takes 
place at 200-250 deg. C. and high 
vacuum. A high-pressure steam gen- 
erator takes care of indirect heating. 


When the Wecker steam hits the 
heated feed stock and the vacuum in 
the reactor, the fine water particles in 
it expand, explosion-like, and form 
superheated steam. ‘The expanding 
water particles actually play a part in 
the reaction. The resulting polymer- 
ization involves only a rearrangement 
of molecules and no structural changes 
like those which would result from 
condensation reactions. Iodine num- 
ber declines from 128.3 to 95.4. 

Amount of decomposition of the 
oil during the polymerization is negli- 
gible. This is in marked contrast to 
older polymerization processes. For 
instance, when fish oil is heated to 270 
deg. C. while carbon dioxide or nitro- 
gen is passed through it, increase in 
free fatty acid content may range 
anywhere from 0.5 to 12 percent. 

Before the Bamag polymerization, 
a certain amount of pretreatment of 
the oil is necessary. This includes 
neutralization, bleaching and stearine 
elimination. Depending on the qual- 
ity of the crude oil, neutralization may 
mean simple lye-deacidification or, if 
the free fatty acid content is more 
than 5 percent, distillation may also 
be necessary. 

Following washing and drying, the 
oil must be bleached, not only for the 
sake of color but to remove slime 
which would give the oil a burnt taste 
after polymerization. 

To remove stearine the oil is cooled 
down to a certain temperature, de- 
pending upon the desired turbidity of 
the oil, and filtered. 


Job Is Safer Than Home 
For Workers at Du Pont 


Du Pont workers are apparently 
safer at work than they are off the job. 

Investigating accidents during a re- 
cent month, Du Pont’s safety and 
fire protection division found the rate 
of time-losing injuries per million 
man-hours of exposure for employees 
at home was 6.01, while the rate for 
the company’s employees at work for 
the same month was only 0.44. 

Principal causes of injuries off the 
job, the Du Pont survey showed, were 
motor vehicle accidents, 40 percent, 
and falls, 30 percent. 

In 1952, Du Pont set a new safety 
record of 0.60 injuries per million 
man-hours. This compared with 5.48 
for the chemical industry as a whole 
and 9.06 for all industry. 
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LIGHTNIN 200-HP MIXER, 
one of six units on battery of 
antibiotic fermenter tanks, 


These units are available for 
open tanks or closed pres- 
sure vessels, in sizes from 


1 to 500 HP. 
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It mixes fluids 
the way you want ’em mixed 
... or it costs you nothing 


When planning to invest in a mixer, your main concern is “will 
it work?” 

First, ‘‘will it stand up mechanically?” 

Second, “will it mix these materials to the exact consistency 
or uniformity that I want, in the number of minutes or hours 
that I consider practical?” 

That’s our main concern, too. 

In fact, the LIGHTNIN Mixer you purchase must be satis- 
factory—from a process standpoint as well as mechanically—or 
you get your money back. 

The LIGHTNIN guarantee protects you fully on such opera- 
tions as: 


mixing washing gas dispersion 
blending heat transfer crystal size control 
circulating dissolving solids suspension 


All you do is tell us a few facts about the materials, the tank or 
vessel, the end results you want, and how quickly you want 
them. We do the rest—and guarantee you'll be satisfied. 

If you like the idea of doing business with engineers who 
look at fluid mixing the way you do, why not give us a call? 


YIXOCPS 


NG EQUIPMENT (o., Inc. 


128 Mit. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(1) DH-50 Laboratory Mixers Please send me the catalogs checked at left. 
(CD) B-75 Portable Mixers (electric | 
and air driven) 
(1) 8-102 Top Entering Mixers 
(turbine and paddle types) 
(0 8-103 Top Entering Mixers | Company 
(propeller type) 
(1) B-104 Side Entering Mixers 
(J B-105 Condensed Catalog 
(complete line) 
(1) B-107 Mixing Data Sheet JL, ee ROE 
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Better Solvent Extraction 


Interest is growing in new process for extracting oil 
from cottonseed. Based on the principle of pre-solution, the 
process may have many applications. 


Although it was intended specifi- 
cally for cottonseed application, the 
new filtration-extraction process may 
be lifted over a few fences before long. 
Southern Regional Research Labora- 
tory, U. S$. Department of Agriculture, 
completed promising pilot-plant ex- 
periments with the process last year. 

Since then several engineering firms 
have applied to the Department of 
Agriculture, which holds the patents, 
for licenses on the process. So far, 
Vern E. Alden Co., Blaw-Knox, 
Wurster & Sanger, Day & Zimmer- 
man and Lukenweld Div. of Lukens 
Steel Co. have been granted licenses. 
Other firms may soon join these. 

Under the licenses, these companies 
will supply plants and equipment 
based on the pilot-plant data. Blaw- 
Knox, which calls the process Rotofil, 
and Lukenweld have already sold at 
least one plant each. Lukenweld’s cus- 
tomer is Mississippi Cottonseed Prod- 
ucts Co., Greenwood, Miss. Both 
new plants are expected to be ready 
this summer. 

Lukenweld Div. is offering complete 
packaged plants to cottonseed-oil 
producers on a turnkey basis. Capaci- 
ties will run 75, 100, 125 and 150 
tons per day of seed. 

The process may be applicable to 
other than cottonseed-oil extractions. 
Experiments are being conducted on 
soybeans, peanuts and rice brans. Re- 
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ports are good, particularly for the 
soybean operations. Alden thinks the 
process may be advantageously applied 
to many chemical and food processes. 

“Based on the principle of pre- 
solution followed by countercurrent 
washing, the process is applicable to 
the extraction of any soluble com- 
ponent from a solid phase,” says 
Alden’s R. E, Zinn. 
> Many ‘Advantages— According to 
SRRL, filtration-extraction will turn 
out oil in comparable yield and of 
comparable quality, with less solvent 
and power and lower operating costs 
than any other direct extraction proc- 
ess in operation today. Only one 
operator and a helper are needed per 
shift to run the plant; two operators, 
if rolling and cooking are done sep- 
arately. 

In addition, the installed cost of a 
plant is lower, which may make the 
process particularly attractive to 
smaller mills. A filtration-extraction 
plant requires fewer méjor pieces of 
equipment than for prepressing. A 
150-ton plant takes up a space of only 
20 by 45 by 40 ft. 

Filtration-extraction has a number 
of advantages over direct extraction 
and over extraction with prepress- 
ing, SRRL says. In any solvent extrac- 
tion process, preparation is the most 
important step. If preparation is poor, 
the removal of fines from the miscella 


Oilseed Processes Compared 


Hydraulic pressing—The oldest and 
sfill the most widely used way to 
squeeze oil out of cottonseed, requires 
a low capital investment, is cheap to 
maintain, and turns out oil and meal 
of a quality long accepted on the mar- 
ket. However, it requires a large 
amount of labor and leaves a relatively 
large amount of oil in the meal. 

Screw pressing—Can be run con- 
tinuously, requires less labor and re- 
covers more oil than hydraulic press- 
ing. But it has a higher initial cost, 
higher maintenance costs and higher 
power requirements. 

Solvent extraction—Recovers more 
oil than either hydraulic pressing or 
continuous screw pressing; however, 
capital investment is higher than 
either. U. S. cottonseed processors first 
adopted the system five years ago 
when the price of cottonseed oil nearly 
doubled. It is used mostly in com- 
bination with pretreatment, usually by 
screw pressing. 

Filtration-extraction—A recent de- 
velopment in solvent extraction, it 
eliminates the need for prepressing. 
For details see story. 





is extremely difficult. The new process 
utilizes cooking to agglomerate fines, 
so that not only are there less fines 
in the miscella, but these fines are less 
difficult to handle in a polishing filter. 

A versatile process, filtration-extrac- 
tion can be used in any size plant. 
Prepressing plus extraction can be eco- 
nomically applied only to large capaci- 
ties (200 to 400 tons per day). 

In converting a screw-press or hy- 
draulic-press mill to filtration-extrac- 
tion, the filtration-extraction equip- 
ment would replace the presses and, 
in general, utilize the storage and 
preparation equipment. 

How does filtration-extraction differ 
from conventional solvent extraction? 
Simply, this process substitutes a short 
mixing operation followed by filtration 
and washing for the usual diffusion 
and percolation operations. 

In conventional processes, oil is ex- 
tracted and countercurrently washed 
in the same vessel. In filtration-extrac- 
tion, the same process is carried out 
in two separate vessels (see cut). Oil 
is put into solution in a slurry mixing 
tank. Then the concentrated miscella 
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(Above) Dracco Filters at Goodyear 
* recover carbon black from Banbury 
Mixers. 


(Left) Dusted tires on conveyor 
move past Dracco Filter which cap- 
tures powder from dusting opera- 
tions for re-use, 


IT TOOK MORE THAN EQUIPMENT 
TO SOLVE GOODYEAR’S DUST PROBLEMS! 


@ Two special Dracco Dust Control systems 
were recently incorporated into existing 
processes at The Goodyear Tire and Rubber 
Co. in Akron, Ohio. 

One system collects carbon black from 
Banbury Mixers; the other traps powder 
used for dusting uncured tires. In both sys- 
tems Dracco’s design provides for re-use of 
all collected materials by automatically re- 
turning them to process. 

Even with superior Dracco Dust Control 
Equipment in these systems it took an extra 
something to assure highly efficient, inte- 
grated dust control. This was Dracco’s appli- 


Dracco Bulletin 800 presents valuable in- 
formation on “Industrial Dust ‘Control 


and Recovery’. Write today for your copy. 


CONVEYORS 


cation engineering which resulted in custom- 
designed installations exactly meeting Good- 
year process requirements. This precise en- 
gineering was the key factor in turning 
Goodyear’s dust problems into dust profits. 

For greater industrial efficiency, control 
your plant dust. For greater dust control 
efficiency, remember Dracco—the Name, the 
System, the Engineering Skill. 


DRACCO CORPORATION 
4040 East 116th Street * Cleveland 5, Ohio 
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TS 99% PURE 


~ PURE ENOUGH? 


Problem . . . To secure the high- 
est possible purity in ethylene 
production, with minimum con- 
tamination by ethane and meth- 
ane, under continuous production 
conditions. 


Approach . . . Continuous anal- 
ysis of the product stream, by 
means of differential infrared ab- 
sorption, to replace slower batch 
methods of analysis involving orsat 
techniques or mass spectrometry, 


Instrumentation . . . Baird As- 
sociates infrared-type Plant Stream 
Analyzer, for simplicity, speed, 
sensitivity, proved reliability un- 
der plant conditions, and con- 
tinuous automatic indication. 


Results... The Plant Stream 
Analyzer in this application is cal- 
ibrated to indicate 95% ethylene 
purity at scale zero, and 100% 
at full scale. Concentration can 
be read to an accuracy of 0.1%. 
Small variations in concentration 
are revealed almost instantly, al- 
lowing. process readjustment in 
ample time to prevent any signifi- 
cant loss in product quality. 


CAMBRIDGE 


MASSACHUSETTS 


When you’re talking CH.=CH,— 








Wuat’s HAprEnInc, cont. . . 


is separated from the meal in a stand- 
ard filter. In this unit, weaker miscellas 
and, finally, commercially pure hexane 
wash the meal. 

> Cheaper In Long Run—A 100-ton-a- 
day plant, according to SRRL, would 
cost $1 million—that excludes office 
buildings, contro] laboratory and 
steam-generating plant, but includes 
receiving and storage, mechanical prep- 
aration for cottonseed, flaking and 
cooking of the meats, filtration-extrac- 
tion and meal processing. Of this total, 
$560,000 would go for equipment. 

A_hydraulic-press_ mill operator 
would have to lay out about $225,000 
to convert his 100-ton mill to filtra- 
tion-extraction; the direct or prepress 
mill operator, $25,000. If today’s 
mills using mechanical pressing 
methods were converted to solvent ex- 
traction, the annual output of cotton- 
seed oil in the U. S. would be boosted 
by 164 million Ib., based on an an- 
nual crush of 6.0 million tons of seed. 

With the -new filtration-extraction 
process, only 1 percent or less residual 
oil is left in the meal. By comparison, 
the average hydraulic mill leaves about 
4.5 to 6 percent of the oil in the 
residual cake; the average screw press 
leaves about 3.5 to 5.5 percent oil in 
the cake. 

Thus a solvent plant can produce 
40 more Ib. of oil per ton of seed 
than a hydraulic plant, 20 Ib. more 
than a screw-press plant. According 
to Lukenweld, at 15 c. per Ib. market 
price, the gain in revenue (more oil) 
over a hydraulic plant with an annual 
crush of 20,000 tons would be about 
$90,000 a year; over a screw-press 
plant, $45,000 a year. 
> How It Works—In the filtration-ex- 
traction process, rolled cottonseed 
meats go into a seed cooker. Cooking 
is carried out at a maximum ‘tempera- 
ture of 230 deg. F., which is lower 
than that used in preparation for 
hydraulic pressing. 

After, cooking, the cooled material 
is mixed with miscella in a premixer. 
Practically all the oil goes into solu- 
tion, forming a concentrated miscel- 
la. Solvent-extracting takes 15 to 25 
min., compared with 45 to 60 min. 
for direct extraction and 30 to 50 min. 
for prepress extraction. 

Slurrying is done at the relatively 
low temperatures of 80 to 90 deg. F. 
When higher yields are wanted the 
temperature may be raised to about 
120 deg. F., the temperature level of 


May 1953—Cuemicat ENGINEERING 








other solvent-extraction _ processes. 
The slurry contains about 40 to 45 
percent solids by weight. 

The concentration of oil in the 
miscella may be from 25 to 35 percent 
by weight, depending upon the sol- 
vent-to-meats ratio used. With con- 
ventional extractors, the maximum 
concentration of miscella attainable is 
around 20 percent. Because it operates 
at lower solvent-to-meats ratio, the 
filtration-extraction process obviously 
uses less solvent than conventional pro- 
cesses. 

From the premixer the slurry is sent 
to a horizontal filter. Here strong mis- 
cella is separated from the meal by 
countercurrent displacement washing. 
Action is rapid, too rapid to depend 
on leaching. 

First and second washes are made 
with weak miscellas; the third and 
final wash is with the hexane. Pres- 
sure drop across the cake is from 1 to 
14 in. Hg. 

The solventlamp extracted meal, 
called marc, is finally discharged from 
the filter by means of a motor-driven 
scroll. Miscella is then evaporated 
and stripped for oil in the conventional 
manner. ‘The marc is dried also by 
standard methods. It takes two hours 
to process the cottonseed, from the 
time the de-hulled seed is delivered 
until the finished meal is turned out. 

Heart of the process is the continu- 
ous, horizontal vacuum filter. It may 
be a standard commercial make— 
Lukenweld, for example, uses an 
Oliver. However, it requires a sol- 
vent-tight sheet-metal enclosure to 
prevent loss of solvent during opera- 
tion. 

According to a report by SRRL, 
using a 2-in. thick cake, the filtration 
can be carried out at a filter capacity 





rate equivalent to 3 to 4 tons of whole | 


cottonseed per day per sq. ft. of filter- 
ing area. 
> Recent Trends—While it is an ad- 
vancement in extraction operation, 
filtration-extraction also will probably 
enhance the already growing prestige 
of solvent-extraction processes. Opera- 
tors in the $470-million cottonseed 
business first began to use solvent ex- 
traction five years ago and really 
started to take to it two years ago. 
During the 1951-52 season, for in- 
stance, 15 to 25 percent of the crop 
was processed by solvent extraction, 
compared with 7 to 8 percent for 
previous year. 

The trend to solvent extraction is 
shaping up. It is probable that sol- 


CuemicaL Encingerrnc—May 1953 


. 




















*| save time and get better 
accuracy in our liquid measurements 


with NIAGARA Electricontact METERS’ 


















































BUFFALO METER CO. 


2891 MAIN STREET 
BUFFALO, N.Y. 













Gentlemen: 
Please send me complete information on the use of economical 
NIAGARA METERS, based on the data below: 










Flow rate 
Maximum batch 
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RATOR 


ever built! 


REFINING, METAL- 
n atmospheres are 
phere Nitrogen Gen- 
at lower costs. 
w why today more Gas 


s are being ‘installed than ever ° 


‘Nitrogen Atmosphere Gen- 
p packaged unit with lowest floor 
Factory mutual approved safety 
> throughout. Automatic push button 
omatic temperature control. 

osphere Nitrogen Generator has maxi- 
lexibility — impartial laboratory analysis shows 
9.9 per cent Nitrogen, or up to 10 per cent com- 
bustibles in Nitrogen can be continuously 
maintained. Many other exclusive features 
make the G-A Generator the best, most 

efficient generator ever built. 


ORIGINAL G-A DESIGN COMBUSTION 
CHAMBER — Reboiling method of reacti- 
vation of CO, absorbing solution first 
adapted to nitrogen generators by Gas 
Atmospheres, Inc. Of compact design this 
method assures highest efficiency — most 
economical operation. 


For more complete information write for Bulletin number N-432 





Wuat’s Happenine, cont. . 


vent extraction will account for 20 to 
30 percent of the 1952-53 crop, screw 
pressing 25 to 35 percent and hydrau- 
lic pressing 50 to 55 percent. How- 
ever, of the 21  solvent-extraction 
plants operating this season, only five 
are using direct extraction. The others 
are using screw presses for prepressing. 

Operating for 300 days .per year, 
present solvent-extraction plants can 
handle over 1.8 million tons. Right 
now, production for 1952-53 is 
estimated at about 6.0 million tons. 
Practically all the growth in solvent 
extraction has been made at the ex- 
pense of hydraulic pressing. 


AIChE Plans Big Session 
To Study Nuclear Processes 


A week-long international meeting 
that will explore the chemical engi- 
neering aspects of nuclear processes 
is planned by-the American Institute 
of Chemical Engineers for June 1954. 
Present plans schedule the meeting 
for June 20-25, 1954, at the Univer- 
sity of Michigan, Ann Arbor, and 
experts from all over the world will 
be invited to participate. 

In charge of the technical program 
is Prof. D. L. Katz, head of Mich- 
igan’s Chemical Engineering Depart- 
ment, who was also recently ap- 
pointed head of the Nuclear Energy 
Committee of the AIChE. The pro- 
gram, expected to be the most com- 
prehensive ever on nuclear processes, 
will begin with a day-long conference 
on the educational problems in train- 
ing engineers for the nuclear ficld. 

A two-day session is planned on the 
design of nuclear power reactors, and 
full technical discussion is scheduled 
in fuel resources, fuel preparation, 
chemical processing of spent fuel, dis- 
posal of radioactive products, use of 
isotopes, safety, instrumentation and 
control, and a conference on the so- 
cial impact of the atomic age. 

Host for the meeting will be the 
Detroit section of AIChE, and Dr. 
R. R. White, professor of chemical 
engineering at the University of Mich- 
igan, will be general chairman. 

Members of the Institute’s Nuclear 
Energy Committee who are planning 
the meeting are: D. L. Katz, chair- 
man, University of Michigan, Ann 
Arbor, Mich.; R. H. Beaton, General 
Electric Co., Richland, Wash.; M. 
Benedict, Massachusetts Institute of 
Technology, Cambridge, Mass.; G. G. 
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E ATMOSPHERES... 


install Allen-Bradley Trouble Free Starters 


Where hazardous gases or vapors exist, install 
Allen-Bradley motor controls in NEMA Type 7 
cnclosures. Constructed of cast iron with wide 
machined flanges, these installations provide 
maximum protection to man, motor, and machine. 

These starters are also availiable in enclosures 
for wet locations, hazardous dust locations, and 
corrosive atmospheres. 

Allen-Bradley solenoid motor starters and bolt- 


SEE are OR A RE COATES 


\ Quality 4 
~ /, 


Explosive Atmospheres 
Protect Men and 
Equipment with 

NEMA 7 Enclosures 


Allen-Bradley Bulletin 713 
Combination Starter in a 
NEMA 7 Enclosure for ex- 
plosive atmospheres. 


The dissolver for gum and steel ball mill in the R. A. Becker Company of Cincinnati, Ohio, are controlled by Allen-Bradley 
starters in NEMA 7 Enclosures. 


ed enclosures are an ideal combination, because 
double break, silver alloy contacts need no main- 
tenance. The starters have only ONE moving 
part—no pins, pivots, bearings, or jumpers to 
cause trouble. Therefore, only very occasional 
inspection is necessary. Frequent time-robbing 
removal of bolted covers is ended. See the near- 
est Allen-Bradley control engineer, today, for his 
recommendations. 


‘Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 


ALLEN-BRADLEY QUALITY MOTOR CONTROLS 
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what does it 





cost to cure 






coil-itiz’in your processing tank? 





The constant care it takes to keep tanks operating 
when they’re plagued with coil-itis is extremely costly. 
Downtime, and all the other maintenance time, 
slow heating and cooling ills of using old-fashioned 
pipe coils can be cured with Platecoils. 
As revolutionary as the new wonder drugs, Platecoils save as 
much as 50% in initial cost. They take 50% less space 
in the tank. They simplify maintenance and save 
hours of downtime. Compared to the hours it takes to 
clean and replace pipe coils, Platecoils can be cleaned 
and replaced in no time at all . . . without 
dumping the solution. 
It costs less to cure coil-itis with Platecoils than to 
suffer its evils. Write for bulletin P61 today! 






















PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 








PLATECOILS COST 
LESS TO BUY, 
INSTALL, MAINTAIN 






The Newcomb-Detroit Co., Grand Rapids 
Division, has found it is less costly to buy, 
install and maintain Platecoils than to 
fabricate pipe coils in their own plant. 
Ask about other case histories. 


PLATECOIL 


REPLACES PIPE COILS 


sk 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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Brown, University of Michigan; J. O. 
Cope, California Research & Develop- 
ment Co., San Francisco, Calif.; T. B. 
Drew, Columbia University, New 
York, N. Y.; J. R. Huffman, Phillips 
Petroleum Co., Idaho Falls, Idaho; 
H. S. Isbin, University of Minnesota, 
Minneapolis, Minn.; J. A. Lane, Oak 
Ridge National Laboratory, Oak 
Ridge, Tenn.; S. Lawroski, Argonne 
National Laboratory, Chicago, II1.; 
M. S. Leverett, General Electric Co., 
Cincinnati, Ohio; J. D. Lindsay, A. & 
M. College of Texas, College Station, 
Tex.; S. McLain, Atomic Energy 
Commission, Washington, D. C,; 
L. Squires, E. I. du Pont de Nemours 
& Co,, Wilmington, Del.; F. J. Van 
Antwerpen, editor, Chemical Engi- 
neering Progress, AIChE, New York, 
N. Y. Alberto F. Thompson and 
James G. Beckerly, both of the 
Atomic Energy Commission staff, are 
also members of the planning com- 
mittee. 


Sulfur Production Planned 
In Northwestern Nevada 


Central Eureka Corp. expects to 
acquire a sulfur production enterprise 
in northwest Nevada. Up to now, 
Edward H. Heller, a principal stock- 
holder of Central Eureka, has fi- 
nanced and developed the new sulfur 
holding. He is offering it to Central 
Eureka on an actual cost basis. 

After exploring the deposit at Sul- 
phur, Nev., the management esti- 
mates it could earn a net profit of 
$500,000 a year for Central Eureka. 
A refinery will be built shortly. 


Celanese Will Produce 
Vinyl Acetate Monomer 


Vinyl acetate will be produced by 
Celanese Corp. of America in its new 
Pampa, Tex., plant as soon as addi- 
tional facilities, now under construc 
tion, are completed. Initial produc- 
tion is expected in the third quarter 
of the year. 

Raw materials made by Celanese at 
Pampa and at its Bishop, Tex., plant 
will be used to produce the vinyl ace- 
tate. Celanese has developed a new 
process for making the vinyl acetate 
monomer. 

Entry of Celanese provides a sec- 
ond U. S. source, and will about 
double availability of vinyl acetate 
monomer. 
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Erection of the new unit will fur- 
ther diversify the Pampa plant. The 
unit is designed for stepped-up pro- 
duction if demand warrants. 

Vinyl acetate is converted to poly- 
mers for use in textile finishes, ad- 
hesives and water-based paints. It is 
also an intermediate for the manufac- 


ture of polyvinyl alcohol, polyvinyl | 


butyral and polyvinyl formal. Poly- 
vinyl alcohol goes into textile sizes 


and paper coatings; polyvinyl butyral | 


into the middle layer of safety glass; 


and polyvinyl formal into wire coat | 
ings. Other commercial uses for vinyl | 
acetate include copolymers for pro- | 


tective coatings, sheets and films, syn- 
thetic fibers and soil conditioners. 

A potential market for polyvinyl 
acetate is in water-based emulsion 


paints. It’s expected that the inclu- | 


sion of polyvinyl acetate will make 
possible the use of water-based paints 
for coating exteriors. 


Wisconsin Paper Mill 
Treats Own Wastes 


A new plant to reduce stream pollu- 


tion is now operating successfully at | 
the Whiting, Wis., mill of Consoli- | 
dated Water Power & Paper Co. The | 


treatment plant handles waste that for- 
merly flowed into the Wisconsin 
River. 

The installation includes an Imhoff 
primary digestion plant designed for 
a population of 200 and a daily flow 


of 24,000 gal., two sludge-drying beds, | 


piping and auxiliary equipment. The 
new plant cost $35,000. 

Municipal treatment facilities are 
not accessible to the mill at Whiting. 
Consolidated therefore designed and 
built a complete sewage treatment 


plant to meet the needs of its mill and | 
the small surrounding community on | 


its property. 


Cyanamid Will Operate 
Government Pilot Plant 


An experimental pilot plant will be | 


built and operated by American Cy- 
anamid Co. at Waterbury, Conn., 
under contract for the United States 
government. The unit will be under 
the supervision of Cyanamid’s Stam- 
ford research laboratories, and W. C., 
Zmachinsky will manage the Water- 
bury operations when they begin. 


The nature of the new operations | 


cannot be revealed. It is anticipated 
that the pilot plant will eventually 
employ about 75 persons. 
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Bonus Performance ‘ 
with Lasting Reliabilit 


The engineering and construction features of INDUSTRIAL 
filters add up to maximum clear filtrate with less floor space, 
greater operating conveniences, and less maintenance delays 
and expense. The general design permits the use of the 
materials best suited to the solution requirements. Vertical 
filter leaves with ample flow space on both sides offer maxi- 
mum filtration area. Outside lockup simplifies the installa- 
tion of filter leaf and bag assemblies. An exclusive air-wash 
cleaning method practically eliminates the usual labor and 
inconvenience of dismantling the filter after every cycle. 
INDUSTRIAL filters are often in operation for months without 
removing the cover — cutting downtime to a minimum, All 
these features have been proved in long-life service — your 
assurance of dependable bonus performance. 


Full particulars and recommendations on any 
filtration job will be given upon request. 


INDUSTRIAL 








FILTER & PUMP MFG. CO. 


5918 Ogden Avenue, Chicago 50, Illinois 





pioneers and leaders in ionXchange 


ILLCO-WAY “firsts” include manufacture of the first 
commercial two-bed De-ionizer . . . the first commer- 
cial mixed-bed De-ionizer . .. development and build- 
ing of the first successful installation for beet-juice 
purification by ionXchange . .. and more recently the 
development of a similar process for the purification 
of crude glycerol. These and numerous other appli- 
cations of ILLCO-WAY ionXchange technology are 
currently available for your products or processes. 


‘ owsin® 
e s 


DE-ALKALIZING 
Ss 


For complete data: see Sweet's File, Engineering, or Chemical Engineering Catalog 


ionXchange unit 


for remocal of acid 
from Ethylene Glycol 


Ileo-Way ionXchange unit, designed and fab- 
ricated for use in Southwestern chemical plant 


In the manufacture of ethylene glycol, min- 
eral acids used during hydrolysis of ethylene 
oxide to ethylene glycol must be removed. 
This is accomplished by anion exchanging 
the aqueous solution of ethylene glycol. 

The acid content is reduced from 0. 15% 
to 0 acidity by the simple addition of ion- 
Xchange equipment to the process. Illco- 
Way equipment specially developed for 
removal of acids from organic solutions is 
seen above—unit fabricated entirely of stain- 
less steel, designed for manual operation. 

Other examples of the application of ion- 
Xchange to purification of organic solutions, 
developed by Illco-Way research: purifica- 
tion of glycerol (by cation and anion ex- 
change) and purification of chromic acid (by 
cation exchange). 

Improvements and economies in many 
other manufacturing processes can be ef- 
fected by ionXchange. Write for Bulletin A. 
Address: Illinois Water Treatment Co., 


Rockford, Illinois. 


“Package” De-ionizers 


ILLCO-WAY offers a 
complete line of stand- 
ard (package-type) 
De-ionizers—for pro- 
duction of solids-free 
De-ionized Water (flow 
rates from 100 to 1000 
gph). Units are com- 
pact, shipped com- 
pletely assembled and 
base-mounted. (Mixed-Bed Model shown at 
right.) Ideal production units; convenient 
for laboratory and pilot-plant research. 
Write for Bulletin PK-152. Address: Illinois 
Water Treatment Co., Rockford, Illinois. 
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SITE of pit which will contain Kidde’s reactor is examined by MODEL reactor gets once-over from John Kidde, president of 
Kidde & Co., and Karl Cohen. 


men who will build it. 


Green Light—Almost—For Power Reactors 


Look for the first to be under way within a year. 
Technology and economics look O.K.; government seems 
favorably disposed toward releasing some of the reins 


We now know enough chemical 
engineering and related technology 
to begin building economic, safe and 
efficient atomic power reactors right 
now. That’s the combined opinion of 
Karl P. Cohen, vice president and 
research director, and William Thomp- 
son, chief engineer of the country’s 
first privately financed nuclear labora- 
tory—Walter Kidde Nuclear Labora- 
tories, Inc., of Garden City, N. Y. 

“The number one, two and three 
problems are costs,” says Cohen, “but 
we think we can lick them. The rest 
is basically like any other heat-ex- 
change problem. As far as materials 
of construction are concerned we ex- 
pect eventually to get all the zirco- 
nium we need at about $15 a pound. 
And the safety problems associated 
with building and operating reactors 
are not as serious as we have been 
led to believe.” 

That’s the gist of what Cohen 
told CE’s editors in January when the 
laboratory was officially opened. 
> Five More Years—Cohen went on to 
say that it will probably be five years 
before the first power. reactor goes 
on stream. First, the McMahon act 
has to be changed “to allow private 
industry to wield the scythe of cost- 
cutting, profit-making enterprise to 
the design and construction of reac- 
tors.” Then it will take two years for 
design and engineering work, followed 
by two more for construction. 
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Present laws notwithstanding, 
Kidde’s timing in opening its new 
lab is probably just right. Since last 
summer there has been strong feeling 
in the Congress that the act which 
gives the government iron-fist con- 
trol over all nuclear matters should 
be reviewed. Very recently, the Joint 
Congressional committee has been 
holding a series of confidential meet- 
ings with utility and industry groups*, 
presumably to discuss private indus- 
try’s role in power generation by 
atomic reactors. 
> How Much?—Although they weren’t 
free to discuss specific reactor costs, 
Cohen and Thompson estimated that 
a 100,000-kw. plant would cost $10- 
15 million. This figure is considerably 
lower than the cost of the AEC’s re- 
actors, but entirely feasible, think the 


*Presumably the four industrial teams 
who have recently completed a one-year 
study of the AEC’s reactor development 
program from the standpoint of power 
possibilities and have reported to the AEC 
on their findings. The teams were: Mon- 
santo Chemical Co. and Union Electric 
Go., both of St. Louis; Detroit Edison Co. 
of Detroit and Dow Chemical Co. of Mid- 
land, Aich.; Commonweglth Edison Co. 
and Public Service Co. of Northern Illi- 
nois, both of Chicago; and Pacific Gas and 
Electric Co. and Bechtel Corp., both of San 
Francisco. Even more recently a fifth 
industrial team made up of Foster 
Wheeler Corp. and Pioneer Electric in 
Pennsylvania has got into the act. 

One of the teams, namely Detroit Edi- 
son—Dow, has already entered into an 
agreement with the AEC to extend its 
study into a second year. The two firms 
will invest an estimated $250,000 in direct 
costs for research and development in 
their own laboratories. It’s expected that 
they will make an engineering evaluation 
of a dual-purpose production plant of an 
advanced design. 


two men who have been with the 
atomic program since the Manhattan 
project. 

Thompson contends that a power 
reactor of the converter type could 
be used and that the sale of pluto- 
nium is not necessary for economic 
success. 

“Consider a 100,000-kw. cuat-tired 
power plant operating at 50 percent 
load factor with coal at $10 per ton,” 
he says. “If the cost of fuel were com- 
pletely eliminated (a pound of fission- 
able material is equal to 1,500 tons 
of high-grade coal) the plant invest- 
ment could increase by $12 million 
with no increase in power cost. Some 
major fraction of this $12 million will 
then be available for the additional 
cost of reactor and processing plant.” 

One of the big problems associated 
with building a power reactor would 
be the safety problem.’ But Cohen 
claims that it is far more dangerous 
to paint radium dails on watches than 
to work on the controlled release of 
atomic energy. 
> Safety First—One of the chief safety 
considerations will be to build a sabo- 
tage-proof reactor. To illustrate the 
problem he points out that using a 
coolant like liquid sodium—which 
poisons the nuclear reaction—could be 
dangerous if the coolant were lost or 
evaporated. With the controlling ef- 
fect of such a substance lost, the re- 
action could exceed the threshhold of 
safety. On the other hand, if heavy 
water were used as a coolant, its loss 
would not be dangerous, since it does 
not exert any poisoning effect on the 
reaction. (Continued) 
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CAMBRIDGE INDUSTRIAL WIRE CLOTH 


#1. Some manufacturers assign only one operator 
to as many as ten looms. But here at Cambridge, we 
have a specially trained operator for every single 
loom in the plant. Just a little difference . . . but a 
BIG advantage in accurate mesh count and constant 
screen width. 


#2. Some wire cloth producers can work in only a 
certain few metals or in a limited range of mesh 
sizes. Here at Cambridge we can weave cloth from 
any metal that can be drawn into wire...our range of 
sizes runs from 20 x 250 mesh up to 4 inch openings 
...a BIG advantage for customers with varied needs. 


#3. Some manufacturers are not equipped to fabri- 
cate wire cloth into special forms, for example, filter 
leaves. But here at Cambridge, we can supply wire 
cloth in bulk or in practically any type of fabricated 
part ...a BIG advantage that saves you time and 
money by providing one source for both weaving 
and fabrication. 


These are just a few reasons why it will pay you to investigate 
Cambridge for your wire cloth needs. Call in your Cambridge 
Field Engineer to get the full story... and he'll gladly quote 
on your next order. Write direct or look under “Wire Cloth” 
in your classified telephone book. 

FREE CATALOG! Gives full range of mesh sizes and types of 


cloth available from Cambridge, also valuable 
metallurgical data. Write for your copy today. | 


DP) the Cambridge Wire Cloth Co. 


Department G 


Cambridge 1, 
Maryland 
OrFFicChs tn PRINCIPAL INDUSTRIAL CITIES 
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Cohen summed up his feelings with 
these remarks: 

“I think we have heard far too 
much about the difficulties of making 
useful atomic power; about the dif- 
ficulties of working under a govern- 
ment monopoly; about the difficulties 
imposed by secrecy. We have heard 
far too little about the real progress 
which has been made. 

“The U. S. Atomic Energy Com- 
mission has publicly encouraged the 
participation of American industry 
in the development of commercial 
atomic power. Those of us who have 
been working in the field feel that 
far more can .be done within the 
framework of existing policy than has 
yet been done. The goal of my as- 
sociates and myself in forming Walter 
Kidde Nuclear Laboratories is to par- 
ticipate, and if possible, to take the 
lead in this coming development. 
Although serving industry is our 
primary objective, we, of course, rec- 
ognize our obligation to assist in gov- 
ernment programs if requested.” 


New Plasticizers Made by 
Hydrogen Peroxide Process 


Plasticizers for vinyl plastics are 
now being made from inedible animal 
fats and vegetable oils by a process 
developed by the Eastern Regional 
Research Laboratory of the U. S. De- 
partment of Agriculture in Phila- 
delphia. 

A big advantage claimed for these 
plasticizers made from fats and oils 
is that they protect plastics containing 
chlorine from discoloration and weak- 
ening caused by the hydrochloric acid 
formed when the plastic is exposed 
to heat or sunlight. 

Moreover, the new plasticizers do 
not make plastics opaque or hazy, as 
lead and cadmium compounds some- 
times do when used as modifiers. 

The process for making plasticizers 
from fats and oils involves treatment 
of the acid portion of these materials 
with hydrogen peroxide in such a 
way that a specially oxidized oil re- 
sults. The process is simple, cheap 
and practical, and can be used with a 
wide variety of animal fats and vege- 
table oils. Hog and cattle fats and 
soybean oil have been used. 

Three companies have been li- 
censed by the U. S. Department of 
Agriculture to use the new process. 
The plasticizers are now available in 
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A Louis Allis Chemical Motor protects you these five 
ways against corrosion: 

1. Cast-iron construction. Stator housing, end 
brackets, and conduit box are cast iron, well-known 
for its resistance to corrosion, 

2. Cartridge-type ball bearings. Motor can be 
completely disassembled without exposing bearings 
or lubricating grease to dust. 

3. Stainless-steel shell over housing. Non-corro- 
sive shell directs air over housing to cool motor. Shell 
is easily removed, to clean air passages, 

4. Removable bearing caps. Let you examine 
bearings without dismantling motor. 

5. Cast-bronze ventilating fan. Keeps motor tem- 
perature down, and is non-corrosive. 
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— protection against 
volatile vapors. . . 
chemical fumes, corrosive 
liquids . . . high 
humidity . . . salt air 


Additional features available include: Special Class 
A or Class B chemical insulation for extreme corrosive 
conditions or high ambient temperatures; and drain 
and breather plugs for elimination of internal conden- 
sation due to “breathing.” 


You can get Louis Allis Chemical Motors in NEMA 
frames 224 through 505 and frame 108 — in standard, 
enclosed, fan-cooled construction and enclosed, fan- 
cooled, explosion-proof construction, They carry 
Underwriters’ approval for Class I, Group D or Class 
II, Group F or G hazardous locations. 


Let the Louis Allis engineer help you solve your 
motor problem and cut your maintenance costs. Call 
him in soon. 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 
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R-P&C NO. 1501 
Cast Steel Gate Valve 


How R-Pel Valves 
Reduce Maintenance Costs 


© Six important features of R-PaC Cast Steel Valves eliminate 
many service troubles which in turn reduces maintenance costs. 

First of all . . . they’re made from electric furnace steel which 
means sound castings. All parts are designed for equal strength 
and great toughness. The bodies resist distortion. Permanent 
alignment is provided by the rigid one-piece yoke. And the 
gland packing stays tight even at high pressures and tempera- 
tures. Furthermore, the design detail assures smooth flow and 
positive shut-off. 

You can get R-PaC Cast Steel Valves in gate, globe, angle, 
stop and check, and swing check types. Variety of trim metals 
for air, gas, liquid, oil, steam, water. Wide range of pressures 
and temperatures. Screwed, flanged, or welding ends. Sizes 
range from 11%" to 24’. 

Specify ... and get... R-PaC Cas¢ Steel 


Valves next time you order. a “ 
/R-Pac 
\valves 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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tank car lots. Rohm & Haas Co. and 
Archer-Daniels-Midland Co. are re- 
portedly two of the companies. 

A large potential market exists for 
plasticizers, since more than 150 mil- 
lion pounds is required for the chlo- 
rine-containing plastics manufactured 
each year. 

As for raw materials, there is a large 
surplus of animal fats, byproducts of 
the meat-packing industry, and the 
new process represents a step in the 
Department of Agriculture’s search 
for new uses for them. In 1952, the 
surplus amounted to about 700 mil- 
lion pounds, 


More Ethylene From Gulf 
For Petrochemical Makers 


The huge new $8-million ethylene 
unit at the Port Arthur, Tex., refinery 
of Gulf Oil Corp. is now in operation, 
piping ethylene to Gulf Coast petro- 
chemical plants. 

Gulf’s new ethylene unit can pro- 
duce 180 million pounds per year. It 
is one of the largest of its kind in the 
country. 

Ethylene will go to the Port Arthur 
plant of Koppers Co., where it will be 
used to make ethyl benzene. Koppers 
expects the new $5-million unit to be 
in full operation early this summer. 
Its capacity: about 6 million pounds 
per month of ethyl benzene. The 
ethyl benzene will be shipped to the 
Kobuta, Pa., plant of Koppers for use 
in the manufacture of styrene. 

In addition, Gulf will furnish ethy]- 
ene to the Orange, Tex., plant of 
Du Pont, to the Houston plant of 
Ethyl Corp. and to Monsanto at 
Texas City. The ethylene feedstock 
will be used by Gulf Coast petro- 
chemical industries to manufacture 
products ranging from antifreeze to 
plastics. 


Farmers Need Heavy Loans 
To Pay for Fertilizers 


For purchase of fertilizers alone, 
U. S. farmers will need $400 to $500 
million in added working capital be- 
tween 1953 and 1955. That’s the 
estimate of Vice President W. R. All- 
stetter of the National Fertilizer As- 
sociation. 

“In view of the cost-price squeeze 
in which farmers find themselves,” 
says Allstetter, “it appears that the 
funds for purchasing the additional 
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fertilizers may well need to be sup- 
plied from credit sources. In fact, 
many farmers who in the past have 
been able to purchase their fertilizers 
with their own funds may require 
some financing just to maintain their 
past level in purchases.” 

Lauding bankers for their intelli- 
gent backing of greater soil fertility, 
the NFA’s vice president declares 
that this work can be speeded if 
bankers get more information on the 
results of fertilizer use from farmers 
and fertilizer manufacturers. 


Oak Ridge Cyclotron Will 
Fuse Lighter Elements 


A new cyclotron just completed at 
Oak Ridge, Tenn., will speed up 
heavy particles, making possible the 
fusion of lighter elements into heavier 
ones. According to Union Carbide 
& Carbon Corp., whose engineers de- 
signed it, the new cyclotron opens an 
unexplored field of basic nuclear re- 
search. 

The cyclotron was specially de- 
signed to speed up heavy particles. Ni- 
trogen gas fed into the cyclotron is 
first ionized. Then the ionized par- 
ticles are accelerated by magnets to a 
speed of 25 million electron volts. 
This speed makes it possible for the 
nitrogen ions to combine with par- 
ticles of oxygen and carbon to form 
particles of fluorine, sodium and 
aluminum. 

Previously, cyclotrons have been 
used to break down heavy elements 
into lighter elements. Carbide built 
the cyclotron at a cost of $140,000. 


Monsanto Now Producing 
New Methyl Ester of TSA 


Methyl toluene sulfonate is being 
produced for the first time in com- 
mercial quantities by Monsanto 
Chemical Co. It is used for methyla- 
tion during dyestuff manufacture. 

The product is a methyl ester of a 
mixture of toluene sulfonic acids, the 
mixture being high in the ortho 
isomer and low in the para. The new 
ester is more stable than methyl para 
toluene sulfonate, which it can re- 
place. 

This new compound can be used as 
a catalyst in making alkyd resins and 
other organic esters. It can also be 
used in the manufacture of photo- 
graphic chemicals and pharmaceutical 
intermediates. 
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acids... gases... hot liquids... 


SOLVE YOUR SPECIAL 
PACKING 
PROBLEMS.. WITH JOHN CRANE 


Cnty 1 a Wil iA 


O€ CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with “John Crane’”’ Chemlon 
““C-V” Rings. Molded from the remarkable material, Teflon, 
“John Crane’’ Chemlon “C-V”’ Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F—have extremely low fric- 
tion coefficient. ‘“‘Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 


To bring you all the important advantages of Teflon for 
your particular sealing problem or application, ‘‘John Crane’”’ 
has developed a complete line of Chemlon “C-V” = 
Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 


“John Crane's” illustrated booklet “The Bes? in Teflon” contains extensive 
information on a wide variety of Chemlon Products. Send for your free 
copy. Crane Packing Co., 1809 Belle Plaine Ave., Chicago 13, Ill. 
*DuPont's trademark for tetrafluoroethylene resin 


CRANE PACKING COMPANY 
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CONTACT COKING—Typical high pressure application of a. . . 


New Gas Lift for Solids 


Hyperflow, developed in conjunction with Union Oil Co.’s 


new Hyperforming process, uses a new principle in solids 


transport. Many advantages are claimed. 


Minimum attrition, high transport 
rates in small vessels for a wide range 
of dypa sizes and ready adaptability 
to high temperature and pressure con- 
ditions—these are the major claims 
Union Oil of Calif. makes for its new 
solids lifting technique, Hyperflow. 

Extensive tests at Union’s Wilming- 
ton, Calif. pilot plant (see cut at left) 
indicate that the new system can lift 
pelleted catalyst to the top of the tall- 
est catalytic cracker built to date— 
about 300 ft. Also, the unit has been 
operated successfully over extremes of 
temperature and pressure up to 1,200 
deg. F. and 600 psi. 


>» New Conception—According to Dr. 
Clyde Berg, director of Union’s de- 
velopment department, Hyperflow 
represents a new principle in solids 
motion, involving in essence a gas- 
solids mixture previously overlooked 
by investigators. For patent and other 
reasons, Union is not yet prepared to 
release all the details on how Hyper- 
flow works, but this much can be told. 


Unlike conventional gas lifts where 
the solid particles are dilutely sus- 
pended in a fast-moving gas stream, 
here the solids move in a compact, 
unfluidized mass. Since both solids 
and gas velocities are low, reduced 
attrition rates are achieved. Smooth 
overflow of particles at the top of the 
lift pipe with no free fall further mini- 
mizes solids breakage. 

Hyperflow uses small volumes of lift 
gas (less than 10 percent of that used 
in conventional methods) and com- 
paratively high pressure differentials 
in the lift leg (50-75 psi. in a 100-ft. 
lift). Particles ranging in size from 
dusty carbon »lack to 1-in. diameter 
pieces of coke have been conveyed in 
the pilot plants. 

Another important advantage of 
Hyperflow is that it establishes a posi- 
tive seal between reaction vessels, pre- 
venting escape of vapors. Any lifting 
fluid, such as air, gas or flue gas, can 
be used. 

In the near future, catalytic crack- 
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-.. and held for further questioning. Every Sivyer casting is considered 
guilty of flaws until proven innocent. That’s why rigid inspection 
follows each casting through manufacture . . . to insure 
compositional accuracy . . . internal integrity . . . narrow dimensional 
tolerances. Every casting carrying the Sivyer <<) has been 
through the third degree of painstaking inspection to 
assure a better casting value for you. 

The sign of a casting with a ‘‘clean record.” Get 


acquainted with the famous Sivyer ® — the sign of 
better steel castings, Inquiries promptly handled. 


SIVYER 


SPECIALISTS IN HIGH ALLOY AND 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING SOMPANT MILWAUKGE<&>cHTeACO(S) MA OFFICE: 1675 SO. 43rd ST.¢ MILWAUKEE, WIS. 
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The heart of the modern, dial-type 
thermometer is the all-metal temper- 
ature element. Developed over 15 
years ago, the WESTON all-metal ele- 
ment has plenty of proof behind it. In 
fact, the dependable accuracy of this 
unit has made the readable WESTON 
thermometer favorite for laboratory 
use as well as for all industrial tem- 
perature needs. For extra dependa- 
bility, specify WESTON all-metal ther- 
mometers . . . available in the types, 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- 
cal Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, N. J. 
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Waat's Happeninc, cont. . . 


ing units using Hyperflow will be oper- 
ating at catalyst circulation rates much 
higher than is achieved in. present 
bucket elevators and gas lifts. Units 
now being designed will lift 750 tons 
per-hr. in a 12-in, pipe. 

Lummus Co, has been licensed to 
adapt the Hyperflow principle of ma- 
terials handling to processes in the 
petroleum refining and chemical in- 
dustries. Stevens-Adamson Co. will 
construct Hyperflow units for use in 
more common conveying systems. 
> Where It’s Used—First commercial 
installation using the Hyperflow tech- 
nique is now in operation at Sham- 
rock Oil & Gas Corp.’s 1,000 barrel- 
per-day continuous contact coking 
unit at Sunray, Texas. Hyperflow will 
also be an integral part of Union’s 
new Hyperforming units which cata- 
lytically reform distillate stocks to 
premium gasoline or aromatic .chem- 
icals. Union expects that many other 
uses will be found as industry becomes 
more aware of the unique advantages 
of this system. 

The continuous contact coking 
process consists essentially of intro- 
ducing a residual petroleum stock to a 
circulating stream of hot coke par- 
ticles which are produced in the proc- 
ess itself. The continuous method is 
much more flexible than the more 
common semi-continuous and delayed 
coking processes now in use. Very 
heavy residual asphalts and pitches can 
be used and manpower requirements 
are greatly lowered. 

Shamrock uses Hyperflow to recir- 
culate the coke from the bottom of 
the contacting reactor to a feed hop- 
per at the top. Since particle sizes 
increase as coking progresses, Hyper- 
flow’s ability to operate over a wide 
range of specific gravities is most 
important. 
> Hyperforming—Biggest projected use 
of Hyperflow is in Union’s own Hyper- 
forming units. This process uses a 
moving bed of pelleted catalyst circu- 
lating at less than 5 tons per hour to 
reform various naphthas and cracked 
stocks, 

The catalyst, made of a special 
alumina base impregnated with cobalt 
and molybdenum oxides, moves at 
very low velocities (in the range of 
1 ft. per sec.) with minimum attrition 
losses (a 10,000 bbl. per day unit 
would lose less than 200 Ib. of catalyst 
a day). 

A stream of hydrogen is employed 
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in the reactions, giving high liquid 
yields and increased octane values 
from straight-run naphthas or blends 
of straight-run and cracked stocks. Op- 
erating pressure is near 400 psi., and 
reactor temperatures are in the range 
of 800-900 deg. F. 

Very important to the process is the 
fact that the cobalt-molybdenum cata- 
lyst can handle high sulfur, high- 
nitrogen and otherwise contaminated 
stocks without becoming poisoned. 
Gasoline stocks containing as much as 
34 percent sulfur have been success- 
fully refined. 

Union has two Hyperforming units 
on the drawing boards—one to yield 
600 bbl. per day of premium gasoline 
from straight-run naphthas, and one 
12,000 bbl. per day from high-sulfur, 
cracked naphthas. Negotiations are 
under way with other interested com- 
panies for Hyperformers to produce 
anywhere from 200 to 12,000 bbl. a 
day of gasoline from widely varying 
feed stocks. 


Baroid From Texas Plant 
Goes to Oil Well Drillers 


In the new Corpus Christi, Tex., 
plant of its Baroid Sales Division, the 
National Lead Co. will process 5,000 
tons a month of barite ore, producing 
drilling materials used by the petro- 
leum industry in sinking oil wells. 

Barite ore from Nova Scotia, Eu- 
rope and Mexico arrives by water at 
the plant. There the ore is crushed, 
dried and ground to the required fine- 
ness. Then it is stored in a silo with 
a capacity of 500 tons. 

Finished Baroid will be shipped 
by rail and truck to consumers. It 
will be furnished either in bulk or 
in bags. 

Primary user of Baroid is the petro- 
leum industry, which requires large 
quantities of drilling materials to 
bring rock cuttings to the surface and 
to perform other important functions. 

The heavy weight of finely ground 
barite ore makes it especially useful 
for controlling such conditions as ex- 
treme gas pressure, often encountered 
during drilling. 

Corpus Christi was picked as the 
site for the newest plant because of 
increased drilling activity in the sur- 
rounding oil fields. The Baroid Sales 
Division also has processing plants at 
Houston and Texarkana. Their pro- 
duction will be coordinated with that 
at the new Corpus Christi plant and 
with operations at Baroid’s mines. 
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The need for Sulfur Dioxide (SO,) may arise in your plant as 
suddenly and emphatically as that for a six-gun in the old West. 
When this occurs, call “Virginia,” and things will happen fast. 

“Virginia” is the world’s biggest producer of mobile ‘“‘Esotoo” 
liquid sulfur dioxide with wheels under it, ready to be rushed 
to your rescue when you get in a jam. “Virginia” tank cars, trucks, 
drums, cylinders in ample numbers assure rapid shipment of your 
order. Our huge annual production of SO, and an abundant 
storage capacity make this unmatched service possible. 


Call upon us also for the 
technical aid you may need 
for best results in using “Vir- 
ginia” Liquid SO, in your 
products and processes. This 
counsel has proved invaluable 
over the past 30 years in apply- 
ing our versatile chemical as 
a reducing, bleaching and neu- 
tralizing agent, preservative 
and antichlor, and for pH 
control—in more than 40 di- 
verse industries. Send for the 
“Virginia” SO, folder today. 


VIRGINIA SMELTING COMPANY 
Box 21, West Norfolk, Virginia 





ncio-eroor TANTALUM 


Chemical Processing Equipment 


‘But it didn’t take me long to discover what a sound, eco- 
nomical investment it was to use Fansteel ACID-PROOF 
‘ TANTALUM equipment in my chemical operations. ‘These 
are some of the reasons that convinced me...’ 


Acid-Proof: Not merely “corrosion-resisting.” Very 
few acids, even at high temperatures, have any effect 
upon tantalum. 


High Strength: Tantalum is not subject to thermal shock 
and will stand the strain of great temperature changes. 


High Thermal Efficiency: Heating, cooling and con- 
densing efficiencies are surprisingly high. 

Saves Cooling Water: Tantalum tapered condensers 
(shown at right) require a minimum.amount of cooling 
water, at all seasons and under all operating conditions. 


Maintenance Economy: Tantalum equipment is built 
for long dependable life, freedom from shutdowns, 
replacement and repair. It usually pays for itself in 
maintenance savings. 


Fansteel engineers are, at your service for consultation | f 


on any corrosion or heat transfer problem where tan- 
talum can be used economically to your best advantage. 


USE TANTALUM WITH ECONOMY for most 
acid solutions, corrosive gases or vapors; not with HF, 


alkalis or substances containing free SOs. 


TANTALUM 


Fansteel Metallurgical Corporation 
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Spencer Chemical to Make 
Polyethylene in New Plant 


Moving into petrochemicals, Spen- 
cer Chemical Co., already the nation’s 
second biggest producer of synthetic 
nitrogen, will become a producer of 
polyethylene. Spencer will build a 
plant on a 400-acre site near Orange, 
Tex., to produce 45 million pounds 
per year of polyethylene. 

“In the interest of further diversifi- 
cation and as a result of several years 
of research in petrochemicals,” de- 
clares President Kenneth A. Spencer, 
“the company has decided to enter 
the ethylene field and to start with the 
production of polyethylene.” 

Spencer Chemical has concluded a 
contract with Imperial Chemical In- 
dustries, Ltd., of London, the holder 
of the basic patents on the poly- 
ethylene process. Through this agree- 
ment Imperial Chemical has licensed 
Spencer to use its process, will help 
in the engineering design of the new 
Orange plant and will furnish produc- 
tion know-how. This is highly impor- 
tant since production of polyethylene 
in the United States is currently lim- 
ited to two of the nation’s major 
chemical companies, both operating 
under these same basic patents. 

Simultaneously, Spencer Chemical 
is entering into a purchase agreement 
with Gulf Oil Corp., which will de- 
liver ethylene to the new plant by 
pipeline from its Port Arthur refinery. 

To get additional funds for its ven- 
ture, outstanding indebtedness will be 
increased from $15 to $25 million. 
Added capital thus comes from present 
holders of its long-term notes. Full 
amount will be payable in 20 years, 
commencing Aug. 1, 1956. 

Even though polyethylene produc- 
tion is now about 50 times what it was 
in 1944, it still lags far behind de- 
mand. By 1955, when the Spencer 
plant goes into operation, it’s esti- 
mated by NPA that national produc- 
tion, now around 125 million pounds 
annually, should exceed 350 million. 

Big present use of polyethylene is in 
transparent packaging and non-break- 
able bottles. It can be used for carboys 
and light, strong, corrosion-resistant 
piping. Both electrical and coating 
possibilities are being explored. 

Limited production and military de- 
mand have hampered its development, 
but it may become the world’s most 
important plastic in volume. 
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There’s more to CORROSION 
than meets the eye 





. Sometimes VISIBLE...Often HIDDEN...Corrosion Strikes in Every Plant 


This year, the Chemical Industry will pay millions of dollars for needless losses created by cor- 
rosion ...yet much of this corrosion may never be discovered until it’s too late to protect—and time to pay! 
Corrosion is readily detected when it appears as rust layers or failing paint on exposed surfaces. 
But, by far, the major costs of corrosion come from hidden areas—where only minute inspections and 
i constant care can prevent costly failures. 






YOU LOSE IN A “WAITING GAME” YOU CAN PREVENT NEEDLESS WASTE 


Don’t wait for rust or other visible signs to appear. Check your plant for corrosion’s presence. Double- 
Visible or hidden, corrosion will destroy costly equip- check areas that may be vulnerable to hidden corrosion. If 
ment...halt production ...cause unnecessary mainte- you would like help, an AMERCOAT Field Engineer 
mance shutdowns...and contaminate valuable prod- will gladly assist you in making a 


ucts. Thus, corrosion dips deep into your profits as it thorough analysis. There 
creates needless losses totaling thousarids of dollars. is no obligation. 
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GASIFIER uses pulse-jet principle to get high reaction rates. BOMB was the first technical use of pulsating gas column. 


V-1 Bomb Cues Gasifier Design 


Germans use the pulse-jet principle in one of two 
up-and-coming ways to gasify cheap coal dust. The other, 
already commercial, is a vortex-type system. 


Ruhrgas A.-G., of Essen, Germany, 
has come out with two very promising 
ways to use low-grade pulverized coal 
or coal dust to make producer gas. 
One, in true popular science tradition, 
works on the principle of World War 
II's V-1 buzz-bomb. Although it is 
still in the experimental stage, its de- 
velopers are confident that necessary 
improvements in operation and effici- 
ency are forthcoming. 

The second system, based on a vor- 
tex or cyclone chamber, is approaching 
the commercial stage, with a 100-ton- 
per-day unit under construction. Re- 
sults obtained on a 15-ton pilot plant 
are said to exceed those of conven- 
tional gas producers gasifying coke.* 

The proposed function of these de- 
velopments in the German economy 
is to provide a lean-gas replacement 
for large amounts of higher-Btu. coke- 
oven gas which is now being used to 
fire the coke ovens. Coke-oven gas 
thus released will then be available 
for pipeline distribution to more ex- 
acting applications. 

The Germans have conducted their 
producer-gas tests so far using only 
air blast. However, the same prin- 
ciples can be used in making synthesis 
gas or water gas by operating with oxy- 
gen-steam blast. And the results 
should be better because of the in- 
crease in concentration of the react- 

*Reported by Kurt Traenckner, assist- 


ant of Ruh to the ASME 
Fuels and Power Divisions in New York 
last December. ; 


144 


ants. Tests with oxygen-steam blast 
are on the future experimental pro- 
gram. 

> Advantages—Raw materials (low- 
grade fuels such as high-ash fine coals 
and dust) need no preparation except 
possibly pulverizing. Bituminous coal 
of all ranks and types may be used 
regardless of the caking propensity or 
other coal characteristics. And the 
Btu. cost of the gas produced from 
the cheap fuel is placed at about 25 
percent lower than the gas made from 
coke in a conventional producer. 

To exploit the large reacting surface 
of pulverized coal: (1) temperature in 
the reactor must be very high; (2) 
an excess of carbon must be present. 
These conditions can be achieved in 
a coal-air system only when the rate 
of mass transfer is sufficiently high. 
The usual type of co-current flow pat- 
tern, with its low relative velocity 
between solid and gas, isn’t good 
enough. 

The two new gasifiers, however, at- 
tain amazingly high capacities and re- 
action rates. They do it by increasing 
the turbulence-in the one case with 
a fast rotating vortex and in the other 
by high-frequency pulsations. 
>» Pulse-Jet Producer—This unit is 
based on the principle of the pulsating 
gas column which first came to tech- 
nical application during World War 
II in the V-1 guided missile. ‘It’s ex- 
tremely simple in design, and its steep 
increases of pressure and velocity re- 


' 
rd 


sult in fuel rates of about 5.6 million 
Btu. per hr. per cu. ft. Solid ‘fuel 
particles show a high relative velocity . 
with respect to the rapidly oscillating 
gas molecules. 

The unit consists of a tube, open at 
one end and closed at the other by 
a one-way valve. A fuel-air mixture 
in such a tube will burn in pulsating 
combustion or in a sequence of ex- 
plosions. After the first charge is 
ignited, the combustion turns*into an 
explosion with a sharp increase of 
pressure. This pressure closes the 
valve and forces the gases and air ont 
the open end of the'tube. The inertia 
of the exhausting gases causes the pres- 
sure to drop to a value below atmos- 
pheric. Thus, tht valve is opened 
again and more air and fuel are sucked 
in, forming another fresh charge. 

In the meantime, the gas column 
develops a reverse motion, because 
of the low pressure in the tube, and 
builds up a new pressure wave by the 
inertia of the mass of air. The com- 
bined effect of pressure, temperature 
and the free radicals remaining from 
the previous combustion gas results in 
a fresh ignition of the charge and the 
combustion cycle starts anew. The 
repeated cycle is an oscillating gas 
column superimposed by intake and 
exhaust flow. 

In designing the unit, engineers 
tested various dimensions, shapes of 
the tube and types of valves for their 
influence on frequency, amplitude, fuel 
rate and permissible fuel excess. 

In one of the most recent and suc- 
cessful experimental designs, (see cut) 
the pulverized coal is charged to the 
4-in. ceramic-lined pulsating tube from 
a bin through a measuring device and 
a cell feeder. Air is admitted through 
an aerodynamic (back-flow throttle) 
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Positive photographic intermediates are produced directly, with- 
out the negative step. A standard print-making machine is used 


for exposure; standard photographic solutions for processing. 
A fast, easy room-light operation that saves time and money! 


In print production ...no wear-and-tear to 
valuable originals. The Eureka-Williams 
Corp., Bloomington, IIL, protects its ever- 
growing investment in drafting time and dollars 
by using low-cost Kodagraph Autopositive in- 
termediates to obtain the desired number of 
shop prints. These intermediates, unlike the 


original drawings, will not smudge or lose line 
density with repeated printings... will produce 
highly legible prints time after time. Further- 
more, their dense photographic black lines and 
evenly translucent base permit running the 
prints at uniform, practical speeds. Which adds 
to the convenience —and the economy. 


In drafting ... revisions made 7 times 
faster. The basic designs for Eureka- 
Williams oil burners, furnaces, and 
vacuum cleaners are being modified con- 
stantly for the production of various mod- 
els. Here’s just one way Autopositive is 
used to boil 3 days of drafting time down 
to 3 hours— 

1, An Autopositive intermediate is made of 

the drawing which is to be revised. 


2. The draftsman deletes the unwanted parts 
of this print with a razor blade. 


3. From this, another Autopositive inter- 
mediate is made. 


4. Then the draftsman only has to add the 
new design . . . and a new “file original” 
is ready. From it, additional Autopositives 
can be made for priat production. 


Costs are also cut by making 
Autopositives of office records, 
and other non-translu- 

cent records which are 
unsuitable for use as 
print-making masters. 


XKodagraph Mutepositive Paper 


“THE BIG NEW PLUS” in engineoring drawing reproduction 
cone enn er ean tome oes MAIL COUPON FOR FREE BOOKLET 

EASTMAN KODAK COMPANY, 
industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


Learn how thousands of 
companies are simplifying 
routines with Kodagraph 
Autopositive Paper, which 
you, or your local blue- 
printer, can process 
quickly, at surprisingly low 
cost. Write for a free copy 
of “New Short Cuts and 
Savings.” 
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NCW! REEVES 


Flexi-Speed Drive 


Mounts in any position . . . drives in any direction 
+++ gives any speed within 8:1 range. Low Price! 


GIVES ANY DESIRED 
OUTPUT SPEED HERE 


New Reeves Fiexi-Speed Drive is the most ver- 
satile variable speed drive on the market today. 
Drives in any direction. Mounts in any position 
above, below or beside the driven machine— 
practically without limitation. Speed control 
handwheel and driven shaft may be located any- 
where around the motor shaft. Six different length 
belts offer a wide choice of shaft center distances. 

For all these reasons, REEVES Flexi-Speed 
Drive is the easiest, most practical, and economi- 
cal way of converting any constant speed motor 
to at infinitely variable speed drive with 8:1 
speed range. May be used with any standard 
ball bearing, foot-mounted motor of 4%, % or 
1 hp. Identical in working principle to the time- 
tested Reeves Motodrive, the Flexi-Speed Drive 
éonsists of constant speed disc assembly, variable 

disc assembly, double-cog belt and versatile 
ifting mechanism. 

REEveEs Fiexi-Speed Drive is ideal for driving 
to standard gear reducers for parallel drive, on 
worm gear reducer for inexpensive right angle 
drive. Its versatility assures maximum production 
with the greatest efficiency and economy in your 
machines. Write today for complete details. 
Specify Dept. CE90-V532. 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


CONTROL 


SPEED 


Some of the 
mounting positions 


Handwheel control 
may be located anywhere 


360° around 
motor shoft= 


Belt moy drive 
in any direction 





News, cont, , . 


valve after being preheated by the 
product gas. In starting up a test run, 
the apparatus is first brought up to 
temperature (2,200-2,300 deg. F.) by 
pulsating combustion with gas, then 
switched to operation with pulverized 
coal. 

Slag runs down the walls and col- 
lects in a pool, from which it is re- 
moved at intervals or continously. 
Dust that has not completely reacted 
is carried out with the gas, and is 
separated from the gas in a dust col- 
lector for recycling. 

Results from the 4-in. tube haven’t 

been reported, but with a 1¢-in. tube 
Ruhrgas got producer gas with heat- 
in values as high as 107 Btu. per cu. 
ft. and a gasification efficiency of 63 
percent. 
»-Vortex-Chamber Producer—In the 
commercial plant now under construc- 
tion, pulverized fuel and highly pre- 
heated air will enter tangentially 
through six tuyeres into the cyclone 
or vortex chamber. The walls will 
collect liquid slag which will flow con- 
tinously out of the central opening 
of the flat bottom to be granulated 
by a water bath. 

The dust-laden gases will be par- 
tially cleaned in a hot cyclone sepa- 
trator before being passed through a 
blast preheater and a waste-heat boiler. 
Separation of the dust will then be 
completed in a multi-cyclone dust col- 
lector, a washer and an electrostatic 
precipitator. 

It’s the high heat release which al- 
lows operation of the reactor with 
liquid-slag removal, with preheating 
of the blast air up to 1,100 deg. F. 
Tapping of the slag in liquid phase 
is an essential feature of thé process, 
since about 20 percent of the fuel is 
recycled in order to maintain adequate 
carbon. concentration in the reactor. 
Because of the efficient slag removal, 
the recirculated fuel does not carry 
much higher ash content than the raw 
fuel. The process enables a complete 
consumption of the fuel. 

The sensible heat of the gas is 
utilized to preheat the blast. Spe- 
cial precautions are taken to avoid ex- 
cessive temperatures by close tempera- 
ture control through gas recirculation. 
Furthermore, the waste-heat boiler is 
designed to produce just the amount 
of steam required for driving the com- 
pressor that delivers the coke-oven gas 
into the pipeline. 
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VORTEX-CHAMBER promises efficien- 
cies greater than those of Winkler pro- 
ducers. 


As far as fuel size is concerned, the 
process is not at all sensitive. The fuel 
can be a dust such as ordinarily re- 
sults from the dedusting operation in 
coal-preparation plants, so that no 
pulverizing is required. 

A 15-ton pilot plant operating on 
high-volatile bituminous coal can 
make 112-Btu. gas with a cold-gas 
efficiency of 63 percent and a thermal 
efficiency of 72 percent. 

The commercial plant is expected 
to reach 70 percent cold-gas efficiency. 
Economically speaking, this is a satis- 
factory result, considering the low 
grade fuel used. Even without re- 
circulation of carbon, Ruhrgas claims 
efficiencies greater than those of 
Winkler producers. 


Alkylation Unit For 
Refinery in Wyoming 

A new alkylation unit will be added 
to the Casper, Wyo., refinery of Stand- 
ard Oil Co. of Indiana. The unit will 
have a capacity of 700 bbl. per day. 
M. W. Kellogg Co. will start construc- 
tion this summer, and the alkylation 
unit should be ready to operate by 
May 1954. 

The new unit will be integrated 
with present refining operations at 
Casper. Alkylate, produced by a cata- 
lytic process that joins lighter hydro- 
carbons together to produce heavier 
products, is used in high-octane avia- 
tion gasoline blends. 

Other Casper: refining units, built 
during the expansion and moderniza- 
tion completed in 1949, will con‘inue 
to operate. These include the catalytic 
cracking unit. 


Rich Source of Helium 
Found in Oklahoma 


Helium has been discovered in 
Oklahoma’s Cimarron County, and gas 
from the newly discovered field may be 
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Cut Costs in Handling Corrosives ... 


























Goulds 


Other GOULDS for General 
Industrial Use 








GOULDS Fig. 3169 
Single stage centrifugals for 


general processing ur i 
Capacities to 1100 PM. Heads 
to 180 ft. 


GOULDS Fig. 3047 


| Vertical sump pump 

| with nonclogging im- 

| peller for water con- 
taining large solids or 
fibrous materials. 





GOULDS Fig. 3405 


Highly efficient, compact new 
ump for all general liquid 
andling applications. 19 sizes. 

Capacities from 200 G.P.M. to 

6400 G.P.M. Heads up to 260 ft, 






















GOULDS Fig. 3705 


Removal of casing 
cover permits interior 
inspection and clean- 
ing. Capacities to 600 
G_P.M. Heads tolé6oft. 



























CENTRIFUGAL 
CHEMICAL PUMPS 


Here’s how an alert plant engineer 
cut pumping costs by 759: When 
the pumps he was using to handle 
a highly corrosive liquid wore 
out, he replaced them with 
Goulds Centrifugal Chemical 
Pumps, costing only one-fourth as 
much, The Goulds pumps have 
already lasted twice as long. . . 
and they’re still going strong. 


Sturdy Construction Means 
Long Wear ‘ 


The entire fluid end of this pump 
is made of stainless steel and 
mounted on a cast iron support. 
Other material and alloys can be 
supplied for wetted parts. With 
the stuffing box on the suction 
side, pressure on it is limited to 
the suction head only, assuring 
long packing life and freedom 
from excess leakage. Interchange- 
able parts assure reduced inven- 
tories. For complete information, 
contact your nearby Goulds rep- 
resentative or write for Bulletin 
725.3. 




















@ @ | Wuat's. HappeEninc, cont. . . 
| richer in helium than present commer- 
| cial sources. The U. S. Bureau of 

| Mines has taken over the field. 
| | The first well to tap the new field 
| in the Keyes area of Cimarron County 
is producing 2 million cubic feet per 
day of gas with a helium content of 


24 percent. If this keeps up, the 


helium content of the new discovery 
@ e r. § may prove higher than gas from most 

other areas where the rare and valuable 

element is produced commercially. 


Known as the North Sturgis field, 
in s 10 assem! ei unit the new pool is northeast of Boise 
City and west of the huge Guymon- 


Hugoton gas pool. 

Coltex Corp., operator of the first 
well, is getting gas containing helium 
at 4,533 ft. in the Keyes sand. Other 
| oil and gas wells have been completed 
in the Keyes area, but there have been 
no reports of helium. 

The Bureau of Mines operates the 
largest helium plant in the world near 
Amarillo in the Texas Panhandle. The 
content of helium in natural gas there 
is about 1 percent. 








1000 hp. Unit 
HEATING SURFACE 


5000 Sq. ft. 


New Process Turns Out 
Non-Metallic Drier 


A pilot-plant method for the manu- 
facture of a non-metallic drying agent 
for paints, varnishes, inks and lino- 
leum print paints has been developed 
33,200 Ibs./hr. by Gordon K. Wheeler of the R. T. 
en : Vanderbilt Laboratories. The com- 
Do not confuse Erie City Keystone Steam Generators with pound is ortho-phenanthroline, one of 
small fire tube packaged units. Keystones are husky, well the few organic compounds that exert 


proportioned 2-drum water tube boilers with center firing.’ a polymerizing effect on coating mate- 


They are either oil or gas, or combination gas and/or oil’ etPhaede ulead tai pn ilo 


fired. They are rated like any larger water tube boiler. You synthesis of the compound through 


can move in a Keystone Steam Generator for 2490 to 33,200 a — “2 concept nk of ae . 
: : volves the use of about 10 Ib. o 
pounds of steam capacity per hour. Consider the advantage glycerine per pound of final product. 


of adding automatic steam generators without costly building Used in paints and inks, the com- 
or tearing down—Keystones are complete and need only pound reportedly decreases the amount 


ies tions. Writ of scarce or critical metallic driers re- 
ae Cunenetenn Wee fox Coidlag SBCES quired. It offers the further advantage 


that it does not lose its drying power 


ERIE CITY IRON WORKS e Ene, Pa. on aging as some metallic driers do. 


Every Keystone is test block fired before shipment 
with the burner and fuel selected. | TVA Closes Akin Plant as 
Phosphate Is Exhausted 


The Tennessee Valley Authority is 

' an na ge] 2 closing its Akin plant at Columbia, 
14 STANDARD SIZES ie Tenn., after exhausting the high-grade 
hab TUBS 1000 HP. = - — phosphate supply in that area. The 
? eo ea. aye Akin plant has been in operation for 
10 years. 


CAPACITY 
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TVA will continue to process phos- 
phate matrix in its nearby Godwin 
plant. Mining and other operations 
centered at the Godwin plant near 
Columbia will continue, and the un- 
washed matrix will be used directly in 
TVA’s fertilizer operations at Godwin 
and at Wilson Dam. 

Phosphatic material to be used 
next at Godwin is of a type unsuited 
to the washing process. Elimination 
of washing will prolong the life of the 


phosphate reserves of TVA since waste | 


occurs in washing. 





CONVENTION CALENDAR 


American Institute of Chemical Engineers, 
joint meeting with Chemical Institute 
of Canada, Royal York Hotel, Toronto, 
April 26-29. 


First Iowa Thermodynamics Symposium, 
heat and mass transfer, State University 
of Iowa, Iowa City, April 27-28. 


American Oil Chemists’ Association, an- 
nual meeting, Roosevelt Hotel, New 
Orleans, May 4-6. 


Society of the Plastics Industry, annual 
meeting and conference, cruise to Ber- 
muda, May 9-15. 


American Institute of Chemists, annual 
meeting, Philadelphia, May 12-13. 


Second Industrial Council, social impact of 
U. S. chemical industry, Rensselaer Poly- 
technic Institute, Troy, N. Y., May 
15-16. 


Chemical Specialties Manufacturers Asso- 
ciation, midyear meeting, Drake Hotel, 
Chicago, May 17-19. 


Armed Forces Chemical Association, an- 
nual meeting, Waldorf-Astoria Hotel, 
New York, May 20-21. 


American Leather Chemists Association, 
annual meeting, Netherland Plaza Hotel, 
Cincinnati, June 7-10. 


Manufacturing Chemists’ Association, 
joint meeting with SOCMA, Greenbrier 
Hotel, White Sulphur Springs, W. Va., 
June 11-13. 


Synthetic Organic Chemical Manufacturers 
Association, joint meeting with MCA, 
Greenbrier Hotel, White Sulphur 
Springs, W. Va., June 11-13. 


American Plant Food Council, annual 
meeting, The Homestead, Hot Springs, 
Va., June 11-14. 


National Fertilizer Association, annual 
meeting, Greenbrier Hotel, White Sul- 
phur Springs, W. Va., June 15-17. 


American Society for Testing Materials, 
annual meeting, Chalfonte-Haddon Hall, 
Atlantic City, June 29-July 3. 
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Typical low-priced EASE 

COMPUTER installation | 

showing 20-channel op- | 

erctional amplifier and j 
power supply, 2-channel 

function generator, 3- | 

channel function multi- | 
plier, typical variable 

component and over-volt- | 

age panel, 30-channel | 

problem board. 
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SOLVES HIGH-ORDER EQUATIONS IN 1 TO 2 HOURS ... when solution of rela- 
tively high-order differential equations is a customary part of your 
research or engineering work, the EASE computer can quickly pay its 
way. Solution time for equations up to the 20th order, including set-up, 
is only one to two hours! 


SIMPLE TO OPERATE AND MAINTAIN ... any engineer or mathematician 
who can set up the equation can solve it on the EASE computer with 
only a few hour’s training. Circuitry is no more complex than the aver- 
age radio receiver; no “computer experts” are required for maintenance. 
COMPACT, COMPLETELY SELF-CONTAINED ...the entire unit requires less 
than 8 sq. ft. of floor space, is complete with its own regulated power 
supply ... you simply plug it in to a 20 ampere, 110 v. a.c. line! 

LOW COST... the EASE is the world’s first high-quality computer to be 
mass-produced in practical commercial form. The result is low cost 
without sacrifice in utility or quality. A 20-channel unit capable of solv- 
ing 10th order equations costs less than $6,250 (f.0.b. factory) complete! 


t Bulletin 


For plete data, pl req 

















rPBECKMAN INSTRUMEN I IN 


2200 WRIGHT AVENUE ¢« RICHMOND, CALIFORNIA 

























Solvent Recovery Cuts Costs 


Latest method of pressure-treating wood not only 


conserves solvent, but also saves preservative, reduces time 


lags and yields better lumber. 


Quite often one good engineering 
development immediately opens the 
way to others equally good. That's 
just what’s happening in the wood- 
preserving industry. 

By a simple change in its successful 
vapor-drying process*, Taylor-Colquitt 
Co., Spartanburg, §. C., has substan- 
tially lowered its solvent bill. At the 
same time, the new procedure corrects 
one of the biggest shortcomings of 
pressure-treated woods—poor _paint- 
ability. 

The new vapor solvent-recovery 

process uses alternate vapor-heating 
and vacuum-flashing cycles to vapo- 
rize the solvent that’s trapped in the 
wood during preserving operations. 
Speed plus practically complete recov- 
ery of solvent make it much superior 
to other methods, 
Early Problems—When oil-soluble 
wood preservatives, such as copper 
naphthenate and pentachlorophenol, 
were introduced to the lumber indus- 
try, it was assumed that they would 
act like the water-soluble salts already 
in use. Wood preservers thought that 
wood so treated would be clean and 
paintable, and, because of water insolu- 
bility, that no preservative would leach 
out with use. 


*For removing moisture from green 
wood. See Chem. Eng., June, 1951, p 115. 


150 


This proved to be wrong. These pre- 
servatives had considerable tendency to 
migrate to the surface while the sol- 
vent was being evaporated; they also 
tended to soften up such natural ex- 
tractives as resins, which bled out and 
made satisfactory painting «almost im- 
possible. 

To make matters worse, the volatile 
solvents lost from the wood in air- 
drying after treatment represented a 
sizable part of the treating cost. 
> Steaming No Good—In trying to lick 
these problems, wood-preserving com- 
panies looked into several conventional 
solvent-recovery methods. 

Alternate steaming and vacuum cy- 
cles reduced solvent retention in the 
wood to about 1 Ib. per cu-ft., but 
that still wasn’t enough. Substitution 
of oven heating for steaming proved 
no better, and in both cases paintabil- 
ity of the finished wood was poor be- 
cause of a heavy encrustation of penta- 
chlorophenol crystals on the surface 
(known as blooming). 

Antiblooming agents, such as plasti- 
cizers, were added to the treating solu- 
tion in efforts to improve paintability. 
They worked fine, but treating costs 
soared. 
>» Hudson’s Discovery—Then, Monie 
S. Hudson, research chemist at Taylor- 
Colquitt, came up with the vapor 


Solvent Removal Costs 

Basis: Southern pine impregnated with pentachlorophenol 

$/1,000 board ft. 

F ane Steami pie 

Steaming y' 
rid $1.92 $15.39 
4.37 6.66 
None 

7.50 


Solvent 
Pentachlorophenol.. . . . 
Antiblooming agent. . . 
Solvent remov: 


solvent-recovery process. Excellent 
paintability was achieved, solvent re- 
tention was lowered to 4 Ib. per cu.ft. 
and treating costs were reduced as 
much as 56 percent (see table.) In 
addition, the wood is virtually stress- 
free. This means that progressive 
checking and splitting is greatly re- 
duced. 

By utilizing vapor drying and vapor 
solvent recovery, Taylor-Colquitt can 
start with green lumber and turn out 
an impregnated product, free of sol- 
vent and with less than 10 percent 
moisture in about 19 hours. This 
compares to times up to 6 months for 
air-dried lumber. 

Both pressure-treating and vapor 
solvent recovery can be carried out in 
the vapor-drying vessel. This is sim- 
ply a cylindrical chamber with an at- 
tached condenser. 

In the pressure-treating step, an in- 
itial air pressure of 40 psi. is estab- 
lished in the cylinder. A solution ot 
pentachlorophenol in xylol is added 
and the pressure is raised to 100 psi. 
over the period of an hour. This pres- 
sure is held for another hour and then 
released. The cylinder is emptied of 
treating solution and a vacuum of 24 
in. Hg is applied for an hour. Break- 
ing the vacuum completes the pressure 
treatment. 

Vapor solvent recovery follows. 
First, the impregnated wood is heated 
in xylol vapor. Fresh xylol is pumped 
into the cylinder to a level of about 10 
in. Steam coils are used to vaporize it. 

Vapor condenses on the wood, dis- 
solving excess preservative from the 
surface. Condensed xylol drips back to 
the bottom of the cylinder, carrying 
with it dissolved pentachlorophenol, 
which, since it’s relatively non-volatile, 
remains in the bottom when the sol- 
vent revaporizes. 

The heat of condensation raises the 
temperature of the contents to about 
260 deg. F. in an hour, by which 
time considerable heat has been stored 
in the wood. This stored heat and a 
vacuum of 24 in. Hg are used to flash- 
vaporize the xylol retained in the wood 
during pressure-treatment. The vac- 
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Because the Cameron Lift-Plug Valve effects a 
pressure-tight seal without the aid of lubricant, it is parti- 
cularly desirable in services where the line product may 
have an affinity for valve lubricant, and where contami- 
nation of the product is undesirable. Tetraethyl lead is 
a case in point. 


Also, many operators have switched to Cameron Non- 
Lubricated Lift-Plug Valves in order to prevent fouling 
the orifice plates in metering equipment. 


The Cameron Valve is revolutionary in design. It has 
established new performance records in such services as: 
Corrosive chemicals, high working pressures, vacuum, 
and elevated temperatures. Try a few of these valves at 
the problem points in your plant for first-hand perform- 
ance data. 





IRON WORKS, INC. 


P. O. BOX 1212 e HOUSTON, TEXAS 
Export Office: 7912 Empire State Bidg., New York, N. Y. 


























NON-LUBRICATED 


LIFT-PLUG 
VALVE 


News, cont... 


uum is held for an hour with all ex- 
ternal heat shut off. 

At the end of the vacuum cycle, 
heat is again applied with steam coils 
for an hour, and then the solution is 
pumped to a “used solvent” tank. A 
final vacuum cycle completes the proc- 
ess. 

Subsequent solvent-recovery cycles 
employ “used solvent” instead of 
fresh. The pentachlorophenol concen- 
tration is allowed to build up until it’s 
high enough to be used as the pressure- 
treating solution. 
> Improved Distribution—The penta- 
chlorophenol content of the finished 
wood is about 4 Ib. per cu.ft. as com- 
pared to 3 Ib. before solvent recovery. 

And this lower preservative con- 
tent gives better protection because 
far more uniform distribution of pre- 
servative through the wood is attained 
by the new process than by either 
steaming or air-drying. 

Comparative paintability tests car- 
ried out over a year showed that the 
preservative in solvent-recovered wood 
has practically no tendency to bleed 
through the paint, while air-dried or 
steam-treated woods discolor the paint 
badly. 

Many different solvents have been 
| used successfully in this process, in- 
| cluding Stoddard solvent, VM&P 
| naphtha, xylol, toluol, high-flash coal- 


NEW | tar naphtha, perchloroethylene and 
* | trichloroethylene. Economics favor 


mixed solvents that can be obtained as 

C A T A L 0 ¢ fractions with moderately narrow boil- 
ing ranges, rather than pure com- 
pounds. 


WRITE FOR YOUR COPY TODAY! g : 
: aye Specifications Not Enough 
You'll want this latest 104-page edition of the most com- In Picking Digester Steel 
plete, most informative tool catalog published! This 








ted taht 


: : | When trying to lick corrosion in 
catalog lists all sizes and types of wrenches from largest processing equipment, don’t rely 


needed on heavy machines to small ones for use on deli- _—_,_ solely on standard specifications for 


: : : : steels. That’s the warning H. F. 
cate instruments. Special tool equipment for fast repair Pitein,: fethnleil service ‘engioceé of 


of diesel and other engines. Includes new tools engineered | Lukens Steel Co., sounded to pulp 
by Snap-on to help handle difficult jobs with greater and paper engineers recently. 


; Use of specification numbers alone 
speed and safety. Write is insufficient, Peters warned, when 


for your copy today. evaluating the comparative perform- 
ance of steels in corrosive service, 


LT HOKE OF BETTER MECHANICS such as in pulp and paper digesters. 
SNAP-ON TOOLS in As a result of new and better steels, 


CORPORATION Toy 4A, | the pulp and paper industry has ac- 
8106-E 28th Avenve, Kenosha, Wis. "6 ; ym cess to more steel specifications than 

) _ ever before. Even so, Peters insisted, 

Snap-on is the trademark of Snap-on Took Corporation, N | “The only sound method of proce- 
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problems 1s an historic part of Niagara’s service to industry 


NIALK® Carbonate of Potash 


Unsurpassed purity has won for NIALK Carbonate of 
Potash unqualified acceptance in many industries. 
Among these is the food industry, where Carbonate of 


Potash is used in the “‘Dutching Process” to impart to 
fine chocolate a distinctive bittersweet flavor. 
Constant research, strict quality control and a knowl- 
edge of the needs of industry have made this NIALK 
product—like every NIALK product—second to none 
in its field. 





NIAGARA ALKALI COMPANY 
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OF the lonely oil fields ‘@f the Saudi Arabian desert nine tur- 
bines break the stillness: with their steady whine of work. 
These are Terry Steam Turbine Company's Type C.S. Turbines, and 
all the castings in these turbines are made by Lebanon Steel Foundry. 
Driven by waste gas from the oil fields, they power heavy-duty 
pumps that deliver 100,000 barrels of oil a day. ‘ 

Operating at 280°F., 450 pounds pressure, the turbines, which 
are among the largest natural gas turbines in the world, develop a 
mighty 1940 H.P. at 4400 R.P.M. Terry Steam and their customer, 
the Arabian-American Oil Company, know that satisfactory service 
is doubly important when replacement parts are thousands of miles 
away and repairs are costly: You can be sure that these factors 
figured prominently in the selection. of Circle Q Steel Castings, 
products of true craftsmanship. 

You should see — STEEL WITH A THOUSAND QUALITIES — A 37- 
minute 16 mm full color sound film on the making of steel castings. 
For information write: Dept. F, Lebanon Stecl Foundry. 


Lesanon Stings 
~ CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 











Wauat's Happenine, cont. . . 


dure on which to base a corrosion 
study would be to have the plate 
steels in question chemically ana- 
lyzed.” 

The problem of corrosion in pulp 
and paper digesters is one of growing 
importance and increasing complexity 
to the paper industry, according to 
Peters. His conclusions result from 
continuing study of corrosion prob- 
lems and development work being 
done on materials for digester service 
at the Coatesville, Pa., engineering 
laboratories of Lukens Steel. 

As a major producer of digester, 
specialty and other steels, Lukens is 
directly concerned with new develop- 
ments in the pulp and paper industry. 
Peters showed the significance of such 
steels as “killed,” ‘“semi-killed’’ and 
“rimmed” to modern fabricating 
methods and digester corrosion prob- 
lems. 

Depending on the methods used 
and the extent, “killing” tends to im- 
pair the corrosion resistance of the 
finished steel plate in certain kinds of 
digester service. Certain specifications 
do not tell the user how the chemical 
content of the steel will be affected 
by deoxidation. 


Lummus to License Shell’s 
Ethylene Oxide Process 


Ethylene oxide is manufactured by 
the direct oxidation of ethylene in a 
process devised by Shell Development 
Co. Ethylene glycol is produced by 
the hydration of the ethylene oxide. 
Lummus Co. has been authorized,to 
offer use of the Shell process in the 
United States. 

This process results from several 
years of work by Shell. It is now ready 
for commercial use. 

Lummus is ready to provide informa- 
tion on yields, investment and manu- 
facturing costs. 


New Producer to Turn Out 
Resorcinol by Own Process 


Seeking diversification of products, 
the Augusta Chemical Co., Augusta, 
Ga., will begin production of res- 
orcinol. New equipment will be in- 
stalled at the plant. The company has 
developed 4 hew method of production 
that saves raw material. 

Production will begin this June, and 
the total output will be about 1 mil- 
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lion pounds annually. Augusta Chem- 
ical has done considerable research and 
development toward perfecting its new 
process. 

President Henry I. Gilbert says the 
company is also increasing production 
capacity for naphthols, used to produce 
bright colors in dyeing and printing 
processes. 

Augusta Chemical will also expand 
its beta oxy naphthoic acid plant. This 
is the second expansion since capacity 
was doubled in 1950. New equipment 
now being installed will give the com- 
pany a total output of 750,000 pounds 
a year, three times what it was in 1950. 


Supersonic Speeds Reached 
With Rocket Fuel in Tests 


A rocket engine, designed and 
built by North American Aviation, 
Inc., has been used to drive a test 
sled over rails at more than 1,500 
mph.—twice as fast as sound. 

Using an oxygen-alcohol fuel to 
generate 50,000 Ib. of thrust, the 
rocket engine can accelerate the sled 
from a dead stop to over 1,500 mph. 
in 4.5 sec. while traveling 5,500 ft. 

The liquid fuel, North American 
says, has an advantage over solid fuels 
in its ability to operate over much 
wider temperature ranges in all kinds 
of weather. 

A test run using the liquid fuel 
power plant costs about $100 com- 
pared with the $5,000 cost for a 
similar test with a solid propellant 
unit. 

The rocket engine will run up to 
8 sec. with one fueling, and refueling 
is almost as easy as gassing up an 
automobile. The engine and sled are 
being used by the Air Force to test 
parachute designs for supersonic jet 
airplanes and to determine the effects 
of high speeds on humans. 


Newsprint From Hardwood 
Made by Pressure Process 


Newsprint is being made from 
hardwood at the Millinocket, Me., 
ill of Great Northern Paper Co. 
this is the first time, according to 
Great Northern, that a manufacturer 
in North America has made news- 
print from hardwood. 

Hardwood has been used to make 
other grades of pulp and paper, but 
it has not been used to make news- 
print because of its short fiber. In- 
stead, stronger softwood, usually 
northern spruce, is used. 

Great Northern turns out news- 
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UNITED NATIONS 
served by 


DEMING PUMPS 


Here’s another example of the versatility of Deming Vertical Ture 
bine Pumps. Designed originally for deep well pumping, the ef- 
ficiency and adaptability of these pumps has extended their 


application to a diversity of liquid handling services, 


The two Deming Turbine Pumps 
illustrated are part of the air con- 
ditioning system at the United 
Nations Building in New York 
City. Salt river water from the 
East River flows through conduits 
to the third basement level and is 
pumped through rotating drum 
type screens to free it of foreign 
matter before use in the air con- 
ditioning systems, The Deming 
Pumps wash the rotating screens 


to prevent them from clogging. 


The installation was made by Kerby Saunders, Inc, Each unit 
pumps 200 gallons per minute against a 35 foot head. Pumps — 
are powered by 5 H.P. motors. 


Deming Vertical Turbine Pumps are available in a full range of 


capacities up to 3500 G.P.H. 


write for bulletin 4700 


This illustrated bulletin gives essential facts about 


Deming Vertical Turbine Pumps. 


THE DEMING COMPANY 


525 BROADWAY °® SALEM, OHIO 
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W/ 


IT’S NEWS / 





BRINGS G/0C¢ "TRAMP IRON PROTECTION” 
Never Before Possible/ 


The rugged ERIEZ Grate Magnet removes tramp iron from 
free flowing materials when installed in hoppers, floor openings, 
vertical closed chutes, etc. 

ERIEZ Grate Magnets are available in 162 sizes, from 214"x4” 
to 3614”x36”. Here’s protection to valuable equipment and a great 
help in preventing product contamination. Stops fires and 
explosions ... tramp iron can’t get by! 


Look At These Features... 

@ Cadmium plated, hot rolled steel grill protects the magnets, slows 
and directs material stream onto all of the powerful magnetic tubes. 
@ Fast and easily cleaned . grill lifts off for easy access to 
smooth magnetic tubes. 

@ All sizes can be furnished entirely of stainless steel. 

@ Installation is fast and simple ...no cutting or bolting necessary. 


and a Companion 


NEW---LOW COST---PERMANENT 


HOPPER MAGNET 


ADAPTABLE FOR INSTANT INSTALLATION IN MOST 
ANY SIZE SLOPE-SHAPED HOPPER / 


The new ERIEZ Hopper Magnet 
affords needed protection never be- 
fore available! Circle design of the 
unit makes it the simplest of all mag- 
netic installations . .. merely lay it in 
the throat of any hopper, and while 
in this position it will grab and hold 
tramp iron from the free flowing 
material which passes through it! 
Constructed in 1” increments, the 
units can be had in any width. 

* 


Send for free bulletin B-204 fully describing 
these two new magnetic products. 


MANUFACTURING COMPANY 
14 Magnet Drive « Erie, Pennsy!vania 
“Buy Permanent Protection ... by Eriez”’ 
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print by a process in which hardwood 
and softwood pulps are mixed to- 
gether. The hardwood is pretreated 
in pressure vessels—probably to soften 
the wood before it’s ground up. 

Experimental work on the process 
has been _ successfully completed. 
Great Northern is going ahead with 
an expansion that will include facili- 
ties for the new process. 


GE Expands Output of 
Silicones at Waterford 


A sharp increase in the use of sili- 
cones in water repellents for masonry 
is forecast by General Electric as a re- 
sult of the completion of a $5-million 
expansion of its silicone chemical 
plant at Waterford, N. Y. 

Now that silicone chemicals will be- 
come available in larger quantities, 
General Electric expects manufactur- 
ers to use them for protection of ma- 
sonry and for other applications where 
moisture is a problem. 

The Waterford expansion will mean 
an increasing supply of GE’s new sili- 
cone water repellent. Supplied in a 
water solution, it becomes water-repel- 
lent several hours after application to 
above-grade masonry. It penetrates 
deeply into the porous structure of 
concrete, gypsum, limestone and plas- 
ter to retard moisture penetration 
while still permitting masonry to 
“breathe.” 

Development work already in prog- 
ress by a score of companies indicates 
further use of the silicone water repel- 
lent, known as SC-50, as an additive 
to improve the washability of water- 
base paints and to give better brush- 
out by eliminating bubbling. 


Makers Boost Prices of 
Soda Ash and Chlorine 


Prices of soda ash and chlorine have 
been increased by producers. Dia- 
mond Alkali Co. has increased the 
price of soda ash 15c. per 100 Ib. for 
carload lots, and the price of chlorine 
20c. per 100 Ib. in single-unit tank 
car deliveries, f.o.b. plants. The 
higher prices will be charged on ship- 
ments made on or after May 1. Solvay 
Process Division of Allied Chemical 
& Dye Corp. has made similar in- 
creases, 

Prices of carload soda ash, both 
light and dense, will be raised 15¢. per 
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CONTROLLED VOLUME PUMPING 
INSTRUMENTATION 
PROCESS CONTROL SYSTEMS 


BLENDING AND FORMULATING 


Bulletin No. 553 tells you how you can 
profitably use Milton Roy Motor-Driven 
Controlled Volume Pumps in your business. 


Write for your free copy. 


Cuemicat Encingertnc—May 1953 


e 
Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency 
The self-cleaning double ball-checks 
seat positively, dislodge any 
trapped particles by spinning 
action, are snap-acting. 


Chemical Treatment Costs Drop 
with this Milton Roy Pump 


On Tue Jos in a well-known chemical processing plant, 
this Milton Roy Motor-Driven Controlled Volume Pump 
meters the flow of concentrated sulphuric acid to the 
deoiling step in an ore flotation process. The accurate 
control of acid addition results in minimum usage of 
concentrated sulphuric acid and subsequent caustic, thereby 
lowering treatment costs. 


This is a typical example of how Milton Roy Pumps effect 
dollar savings in hundreds of applications throughout 
industry. As motor-driven or air-powered units, or as 
components of automatic systems, their accuracy and 
long service life bring measurable returns to users. 

In boiler feed water treatment, for example, they are 
used in all forms of handling internal or external 

treating chemicals; in petroleum processing, for crude 
desalting and gasoline treating; in textile manufacturing, 
for acid, alkali or bleach baths; in instrumentation, 

to satisfy control requirements. 


These are rugged, dependable pumps. They meter 
practically any liquid—abrasive slurries, solids in suspension, 
solvents—in capacities from 3 milliliters per hour to 

45 gallons per minute, against pressures up to 

25,000 pounds per square inch with instrument 

accuracy. We invite your inquiries. 


MILTON ROY COMPANY © 1322 iE * PHILADELPHIA 18, PA, 
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100 Ib. both in bulk and packages, 
Diamond says. 

Chlorine prices are being lifted 20c. 
per 100 Ib. in single-unit tank car 
deliveries. In multi-unit tank car de- 
liveries the following new price sched- 
ules will apply on designated annual 
quantities: 

For 75 tons or more, $3.80 per 100 
lb.; 60 to 45 tons, $4 per 100 Ib.; 30 
tons, $5; 15 tons, $7; and 8 tons, $8 
per 100 Ib. 


New Refinery in Tacoma 
Will Use Alberta Crude 


Pacific Oil & Refining Co. will build 
| a $5-million refinery at Tacoma, 
| Wash. Construction starts this sum- 

mer, and completion is slated for the 
| fall of 1954. ' 
Capacity will be 10,000 bbl. per 
day, 60 percent of it gasoline. Alberta 
| oil will be barged from the pipeline 
| terminus at Vancouver, B. C. 

This is the second refinery planned 
| for western Washington, General Pe- 
| troleum having earlier announced its 

intention of building a much larger re- 
| finery at Ferndale, Wash. Shell also 
| may build a plant in Washington. 





| Nonyl Phenol: A new chemical proc- 
essing unit at the Port Neches, Tex., 
plant of Jefferson Chemical Co. will 
soon go into operation, with nonyl 
phenol the initial product. Jeffer- 
son developed the process for its 
commercial production, and is now 
at work on processes for turning out 
other chemicals related to nonyl 
phenol. These will also be made at 
Port Neches. 


Perlite: Great Lakes Carbon Co., big- 
gest U. S. producer of perlite, has 
purchased a perlite mine at Rosita, 
Colo., and a perlite mill at Flor- 

Mats ence, Colo.,’from the Alexander 

e \ a Engineering Division of Alexander 

a Qa £ Film Corp. Alexander will concen- 

SMti0l cor PORATION trate on movie and TV film busi- 
f WRITE TODAY ness. Great Lakes gains better dis- 

Chemical Division aes Sin cee domes tribution, added capacity. 


CHEMICAL APPLICATIONS. OF Tall Oil: Newport Industries, 1 

CHEMICAL ll a ui: iNCwport industries, inc., 

ie pa oot =i FILTROL PRODUCTS. . will process tall oil in a new $2.7 
WEST COMPLETE TECHNICAL SERVICE million plant being built at Bay 
Minette, Ala., by Rust Engineering 
e Co. Tall oil, a byproduct of wood 
turers of Catalysts. Adsorbents. Desiccants pulp manufacture, is used in soaps, 
arid Other Chemically Treated Materials lubricants, resins and paints, and 


LOS ANGELES 17, CALIFORNIA AT YOUR COMMAND. 


*7.M, Reg U.S, Por, OFF, 
, 
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for other industrial purposes. New- 
port Industries, which extracts 
chemicals by steam distillation 
from waste wood and stumps, also 
supplies materials for wood fiber 
products. 


Plutonium: ‘Prime contract for a $40 
million chemical processing plant at 
Hanford, Wash., has been awarded 
to Blaw-Knox Co. of Pittsburgh, Pa. 
General Electric Co. will do the 
basic design and engineering, while 
Vitro Corp. of America is architect- 
engineer. When completed in two 
years, the plant will add to output 
of present plants processing pluto- 
nium. 


Ammonium Nitrate: Commercial Sol- 
vents Corp. is just getting into pro- 
duction of ammonium nitrate by its 
new one-step process in a new unit 
at its Sterlington, La., plant. The 
unit was built by Luria Engineering 
Co. 


Butyl rubber: Its first plant will be 
built by Goodrich-Gulf Chemicals, 
Inc., at Orange, Tex. It will make 
butyl rubber under patents held by 
Esso. —End 


LITTLE BONER——— 


40 Man-Hours for 15 Cents 


Engineers at a certain chemical plant in 
New York state decided to develop a water 
chlorinator. Finally they assembled the 
unit with all its tubing, fittings, flow me- 
ters, valves and what-not. They tested it 
and it worked like a charm. 

Then somebody decided a few changes 
should be maz (somebody always does). 
Some of the fittings were taken off, then 
teplaced. The unit was tested again—but 
wouldn’t work at all. 

“Let’s put it together like we had it at 
first,” one engineer suggested. They did. 
But still it wouldn’t work. 

Then came three full days of taking 
apart, putting back together, testing—re- 
peat, then repeat again. It was three days 
of tedious, tantalizing work peppered with 
explosions of profanity. Why the hell did 
it work the first time but not the. other 
se 

one of the fellows noticed a little 
Scent ass tube tee that had been put 
in the line during the first change. 

It had been drilled in one direction 
only! 


“Talk about tremendous trifles,” com- 
mented the engineer who sent us this 
little boner, “this takes the prize. Five 
people wasted three full days—all for the 
sake of a 15-cent Tee.” 

Send your own true Little Boner to the 
Editor, Chemical wagmanes. 330 W. 
42nd St., New York 36, N. Y. 
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How Can Pangborn Dust 
Control Save You Money? 


Nalco salva 


‘National Aluminate Co., Chicago, ill., 
uses seven Pangborn Dust Collectors 
to trap valuable chemical dusts at 
the source... saves well over $50 a 
day. Nalco reports that reclamation 
savings “have already paid for the 
Pangborn Collectors.” 


Hamilton cut 


HE case histories. above tell 
our story. Whether you want 
to increase profits by reclaiming 
valuable dust or cutting mainte- 
tance costs... whether you’re 
interested in improving. working 


Here’s how these firms saved with Pangborn: 


ges $50 a day 


5 maintenanc® $1 


Hain er Cox, Trenton, Med 
installed Pangborn Dust Centro! te im- ‘ 
‘prove employee morale and reduce plant 
housekeeping. Pangborn did this and 
more—savings in maintenante, house- 
keeping, and machine repairs give 
Hamilton a bonus of $100 « month! 


conditions or community relations 
. whether your needs are big or 
small, Pangborn will solve your 
dust problem. For information on 
how Pangborn can save you mon- 
ey, mail the coupon below now! 


Look to Pangborn for the latest developments in 
Dust Control and Blast Cleaning equipment 


Gentlemen: 


COUPON TODAY 


for more 
information on 

Pangborn 
Dust Control. 


Name...... 
Firm...... : 


Address.. 








PANGBORN CORPORATION, 
2600 Pangborn Bivd., Hagerstown, Md. 


Please send me Bulletin 909A without obligation. 





ee ini! Con 


Instrument Elements Bulletin? 


Sir: 

Your Process Instrumentation Re- 
port of last May was of great interest 
and the chart of Process Instrument 
Elements which supplemented it was 
invaluable. 

I have referred to the chart so much, 
in fact, that it has now become pretty 
well worn and I suspect that there 
may be many more copies around the 
country in similar condition. 

This leads me to the idea that, in 
reprinting it, you consider the possi- 
bility of reproducing it as a small 
pamphlet or bulletin, rather than as 
a folded chart. This would make it 
a most helpful reference for those of 
us closely concerned with instrumen- 
tation. And it might enable you to 
reproduce type and illustrations some- 
what larger. 

Incidently, I’d like to call your at- 
tention to a transposition of the 
numbers of Figs. 188 and 189. The 
Foxboro beam-type force-balance con- 
troller is actually Fig. 189, rather than 
Fig. 188 as indicated. 





]. H. Borron 


Manager, 

The Foxboro Co., Ltd., 

Montreal 32, Canada 

> We're happy to have the correction, as 
well as the suggestion regarding bulletin 
form for the Instrument Theses chart. 
We've had a few other suggestions along 
the same line. Do you want it? It will cost 
a little more. If enough of you will indicate 
interest, we'll do our part and see that you 
get what you want.—Ep. 


Pro: Paint Advances 
Sir: i 
The greatest advance in paints and 
varnish in 1952 was the general re- 
alization by chemical industrial man- 
agement of the present high costs of 
maintenance painting and the fact that 
if intelligent attention were given to 
industrial maintenance painting, the 
performances could be upgraded and 
maintenance costs reduced. 

There was no major development 
in 1952. In paint and varnish tech- 
nology, like most other products, any 
new development goes into the hands 
of the paint formulator who studies 
it for a considerable period and con- 
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firms his conclusions by exposure tests. 
This period in which it is in the hands 
of the formulator, and not available 
for industrial use, oft-times is over a 
period of one to three years. Once the 
paint formulator is convinced of the 
virtue of the new development, it is 
then introduced to the users, who in 
turn require anywhere from one to 
three years of testing in order to 
justify adoption of the new develop- 
ment for general use. Therefore the 
total span from inception to general 
industrial acceptance of any new de- 
velopment cannot be compressed into 
any period of a single year. 
KENNETH TATOR 
Kenneth Tator Associates 
Coraopolis, Pa. 
> Paint authority Tator contributes these 


additional thoughts to our review of 1952 
operations (CE, Mar. 1953, p. 216)—Ep. 


Pro: The Dollar 
Sir: 

Mr. W. G. Wilcox, who recently 
retired as Managing Director of our 
Association and whom I succeeded, 
has called my attention to the article 
entitled “An Engineer's View of the 
Dollar” in your February issue. 

The article is most interesting and 
Mr. Wilcox suggested that I obtain 
reprints of it, if possible, for members 
of our Association. Accordingly, if 
they are available, would you please 
send me two dozen copies of the re- 
print. 

Frank J. MappEn 
Managing Director 
Salt Producers Association 
Chicago 1, Ill. 
® This article is part of our popular $1 


reprint “Data & Methods of Cost Estima- 
tion—Part II.”—Ep. 


Con: Nitrophosphates 


Sir: 

We have been most interested in 
reading your December editorial (p. 
202) called “Two New Ammonia 
Markets.” You announce that Allied 
Chemical is going to erect a plant at 
South Point, Ohio, in order to pro- 
duce 12-12-12 ratio nitrophosphates. 

You say that “this apparently is 
the first substantial development by 


4 
4 


an oldline chemical company of this 
new technique. It has long been 
talked about, but not fully developed 
elsewhere, except experimentally by 
TVA and prospectively by one of the 
farmers co-ops.” 

We take the liberty of pointing out 
to you that the kind of process Allied 
Chemical is going to use is known 
not only by the TVA, but principally 
by the effective production of these 
fertilizers in Europe. Several millions 
of tons of nitrophosphates have al- 
ready been produced by various Eu- 
ropean companies. 

In fact, the Societe Potasse et En- 
grais Chimiques is manufacturing 500 
tons a day of nitrophosphates in 
France. It is this company which has 
started making the 12-12-12 ratio in 
1950—the very ratio Allied Chemical 
seems to retain. 

It seems to use that this additional 
information might be of interest to 
your readers, and we should feel 
obliged if you would publish them in 
your review. 

M. MassENet 
Ingenieur en Chef des Mines 
Potasse & Engrais Chimiques 
Paris, France 


> Our reference was to production in USA, 
Vive la France!—Ep. 


Con: Heating System 
Sir: 

In your January article “Variable 
Temperature Heating System,” by 
Joseph I. Lacey (p. 202) I would 
like to know what advantage is there 
to using the heat exchanger system 
over merely admitting the steam direct 
to the reaction vessel heating surface? 

Was this done with the idea that 
thereby there would never be any 
effect from the superheat in the 30- 
psi. steam supply? Was there ever any 
evidence that such an effect had been 
obtained? 

It has been taken as an axiom for 
quite some time that it is impossible 
to get a superheating effect through 
the condensing film on the heat trans- 
fer surface of such a vessel, and I 
should like to know whether or not 
there has been sufficiently definite 
evidence, in some other installation, 
of such a superheating effect, that it 
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ADVANCED SYSTEM OF FLUID AGITATION 
BRINGS YOU MAXIMUM FLEXIBILITY 
AT LOWEST COST 


“International” Type LRV Mixer 


The speed of this unit can be changed while in motion. The 
capital investment for such a profitable plant improvement is 
relatively small. 

Speed variance as high as 5 to 1 (single speed motor) with any 
desired speed within the above speed change range. When 
these units are equipped with vari-speed motor instead of the 
standard single speed motor an almost infinite range of speeds 
can be attained in a few seconds. 

: , tati h 
bree Ne ene ce alte he change LmPly rotating speed change TINT Mel ama tely\el Me CeO ele 

Useful for viscosity or material change while batch is being SPEED—NO GEARS OR BELTS TO CHANGE 

mixed. Excellent where various viscosity materials may be —NO TIME LOST IN GETTING PROPER 


mixed in the same vessel. 
SHAFT. SPEED FOR BEST RESULTS 





Simplified Designs Guarantee you advantages of 
most expensive equipment at much lower prices. 


“International” Type LRB Mixer 


(Illustrated Below) 
Speed changes by means of sheave substitution with 
standard stock taper hubs and adjustment of belt tension 
requires only a few minutes of operator's time. 

20 A.G.M.A. speeds from 420 rpm down to 9 rpm are 
available and each set up is interchangeable over an 
approximate 3/2 to 1 speed range. Mixers are process 
engineered—factory assembled—ready to operate when 
uncrated—and at rock bottom low cost. Arranged 
for closed or open tanks. Bulletins and full information on 
request. 





“International” Type LRV Mixer 


Above photo shows installation in plant where 
it is desirable to be able to change shaft speed 
while Mixer is in full operation. 


Package units can be readily changed from one 
vessel to another. 

Mixers are package units aligned and as- 
sembled in our factory—ready to mount on your 
vessel and ready to operate. 

Mixers are designed for closed or open ves- 
sel—"LRV" for closed—""LRVA" for open tanks. 








INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 
NEW YORK CHICAGO 


15 PARK ROW 407 S. DEARBORN ST. 
WOrth 2-2580 WAbash 2-0733 LEADING MANUFACTURERS. OF CHEMICAL EQUIPMENT 
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Sizes 2” to 36”, cold and hot woier, low or 
high pressure, throttling design. 





Sizes ¥2" to 2”, cold water, all Sizes 3” to 36", cold or hot water, pressure 
padi BRIE yt ms Ae uaa 20 psi-250 psi. 





/ i 
gh and low pressure 


/ 
AGRA SII level aelslinel| 


GOLDEN. INN 0) 4410) Cushroned 
FLOAT VALVES 


Illustrated above are a few of the many Golden- 
Anderson float operated control valves designed 
for either cold or hot water, open or closed tank 
service in reservoirs, tanks, coagulating basins, 
mixing chambers, etc. These valves may be of 
either the quick-opening or throttling design 
with integral or remote pilot control—available 
in angle or globe body pattern. This special air 
and water cushioning feature prevents any chat- 
ter or bang in operation. 


Write for our engineering bulletins. 
They will interest you! 


? re ' . 
t r a | / 


al ? {sy ( ) eM 


¥ Ei Viccietly ee (HY 


KEENAN BUILDING * PITTSBURGH 22, PA. 





Pro & Con, cont. . 


was decided that the heat exchanger 
expense was justified. Otherwise the 
same kind of operation could have 
been secured by merely piping the 
live steam directly to the vessel jacket. 
]. B. McManon 
Republic Flow Meters Co. 
Chicago 47, II. 


> Author Lacey answers below.—Epb. 


Pro: Heating System 
Sir: 

I agree with Mr. McMahon’s com- 
ments on the lack of effect of super- 
heated steam in heat transfer work. I 
have never seen any evidence’ that 
points to the existence of such a phe- 
nomenon. In this case, however, the 
objects were, to provide a temperature 
range in the jacket from 80 to 100 
deg. C., to maintain a reasonably fast, 
but not excessive distillation rate, and 
to keep the temperature of the film 
inside of the vessel at a minimum. 

If steam at a slight pressure were 
fed in at a controlled rate, it would 
condense over only a part of the area 
to give local hot spots. The next 
thought might have been a vacuum- 
steam system, but this sounded 
“messy.” Syphons, etc., mean an- 
other piece of equipment to be 
watched and maintained. 

From this, the system described in 
the article was developed. It also has 
the advantage of changing from a 
vacuum to a pressure system if the 
heat demand so requires. The 30-Ib. 
reduced steam pressure acts as a 
“temperature safety valve” and will 
prevent the temperature from going 
above 30-Ib. saturation temperature. 

Josern Lacey 
Chemical Engineer 
Hooker Electrochemical Co. 
Niagara Falls, N. Y. 


Westvaco in the West 
Sir: 

I read with interest your editorial 
comment on William T. Nichols in 
the December 1952 issue. I am happy 
to say that from my own personal 
knowledge, the statements made about 
Mr. Nichols’ connection with the two 
Westvaco projects (the first commer- 
cial elemental phosphorus plant based 
on Idaho phosphates and the first com- 
mercial soda ash operation based on 
Wyoming trona mines) are correct. 

I presented these projects to West- 
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vaco in 1944 when Mr. Nichols was 
still connected with that company, and 
he was very helpful indeed. 

In the September 1941 issue of 
Chem. & Met. you published an arti- 
cle entitled “Possibilities for a Wyo- 
ming Chemical Industry” in which 


you gave me full credit for my part | 


in this work. This was the project 
which I presented several years later 
to Mr. Nichols, as representative of 
Westvaco. It included the proposal 
for producing phosphorus by the elec- 
tric furnace method rather than by 
making phospohric acid by the wet 
method. 

No doubt the Pocatello phosphorus 
project and the Green River soda ash 
project will come in for considerable 
attention in the chemical engineering 
world in the years ahead. For this rea- 
son, I have taken the liberty of pre- 
senting to you the above outline of 
the historical background. 

Rosert D. Pike 


Consulting Engineer 

Stamford, Conn. 

> At a recent meeting at the new $20,- 
000,000 trona plant in Wyoming, West- 
vaco’s Max Seaton introduced Consultant 
Pike as the “father” and Senator O’Ma- 
‘honey as the “grand-uncle” of the mam- 
moth development. 

To this we add the credit due West- 
vaco’s management (including Vice Presi- 
dent Seaton himself) for their vision and 
courage in commercializing the Idaho phos- 
phorus and the Wyoming trona projects, 
Both are pioneering efforts of major im- 
port.—Ep. 


Con: Vertical Furnace 
Sir: 

Page 247 of December Chemical 
Engineering says 30-ft. fall and time 
of fall 0.015 sec. 

There’s a wasp in the beehive? 
According to my old physics book 

S39 
=16x0.00225 
=0.036 ft. 
in vacuo! 
James T. MAcKENZIE 
American Cast Iron Pipe Co. 
Birmingham, Ala. 
Let Reader Mackenzie return to his 
physics book and find 
S = Vot + 4igt® 
and also see the comment below.—Ep. 


Pro: Vertical Furnace 
Sir: 

I think Dr. Mackenzie has over- 
looked the fact that the time of fall 
is controlled by the velocity at which 
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for increased production involving 
heat transfer, the Readco Double- 
Arm Jacketed Mixer offers definite 
advantages. 

Its unique bowl design provides a 
greater ratio of heated surface to 
the volume of mix. Close clearances 
between the mixer arms and shell 
eliminate build-up of materials, per- 
mitting increased heat transfer ef- 
ficiency. 

Overlapping sigma arm mixing ac- 
tion exposes new surfaces and breaks 
down the entire mass with each ro- 
tation, producing a 
homogeneous mix in 
a short mixing cycle 
and eliminating peak 
loads. 

The flush-plug dis- 
charge gate prevents 
accumulation of dead 
volume. It can be 
supplied for manual, 
hydraulic or pneuma- 
tic operation. 








Here's the most efficient dredge pump ever built 


. mining bauxite in British Guiana 


MORRIS Type G Dredge Pump 


“Delivers more material—in a shorter time—at lower cost.” 
This is the one comment we consistently receive from all over 
the world on the Morris Type G Dredge Pump. 


What makes the Type G so efficient is its design and construc- 
tion—the end result of 89 years’ experience in specialized 
pump manufacture. The patented impeller design balances 
casing pressure—eliminates points of unusual wear. All parts 
wear evenly, last far longer. Critical sections of the casing are 

considerably thickened to greatly increase casing life. Spe- 
cially designed bearings stand up under the severest kinds of 
hydraulic or mechanical loads. 


Because of its special bearings, the Type G can run at con- 
siderably higher speeds than normally expected of dredge 
pumps—and can be direct-connected to high speed Diesel 
engines. For example, at the Demerera Bauxite Company of 
British Guiana the Morris Type G shown above is driven by a 
Caterpillar D-386 engine through a Cotta 2: 1 reduction gear. 


Speed—output—economy ... you get all 3 with a Morris 
Type G. Let our engineers help you select the right pump 
size for your particular needs. No charge or obligation. 


MORRIS MACHINE WORKS 


‘Baldwinsville, N. Y. 
Branch Offices in Principal Cities 


Ceatrifagal Pumps 





Pro & Con, cont. . . 


the clay particles issue from the burner 
and by the pressure within the fur- 
nace, 

In connection with that same ar- 
ticle we have had a number of dis- 
turbing comments from readers who 
interpreted the statement in the last 
paragraph to refer to production costs 
rather than to estimated selling prices, 
which was the intention. You well 
know that in a new process there may 
be very little relation between pro- 
duction costs and the retail price at 
which a new product is first intro- 
duced to the market. 

J. D. McLaucuin 
President 
Kanium Corp. 
Chicago 4, Ill. 


> (1) True, (2) true —Eb. 


Pro: Mathieson 


Sir: 

Your March issue (p. 186) has er- 
roneous figures for Mathieson Chemi- 
cal Co.’s profits. We know these mis- 
takes can happen anywhere but it is 
particularly unfortunate when a com- 
parison is made with other companies. 

The correct figures for the first nine 
months of 1951 and 1952 before and 
after provision for taxes are as follows 
(as thousands of dollars) : 

1951 
Before After 
$18,247.0 $7,757.0 
1952 
Before After 
$16,434.7 $8,879.7 

It would be greatly appreciated if 
a correction could be printed in the 
next issue of the publication. 

Ropert NATHANS 
President 
Opinion Builders Inc. 
New York 17, N. Y. 


® Published figures were 3-mo. instead of 
9-mo. profits—Ep. 


Con: Soda Ash 


Sir: 

In your table of soda ash consump- 
tion (CE, March 1953, p. 193), I 
might suggest that the heading “Other 
Chemicals” be broken down into some 
sort of generalized categories so as to 
make the compilation a little more 
useful to the average reader. In the 
last twenty years this heading has got- 
ten awfully large and overshadows 
most of the others. In its present state 


May 1953—CremicaL ENGINEERING 























- 
P 


ed 
@® for any valve application 


Discs for the Honeywell Series 700 Valve include 
single and double-seated V-ported and contoured 
types, each with either. linear or equal-percentage 
characteristics, plus a flat disc for on-off control all 
ground and polished all designed. to retain 
characteristics under severe service. The Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes has all the features you look for in a fine 
valve. Write today for your copy of Bulletin 700-2 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
Division, 1904 Windrim Avénue, Pag 1 phi ia 44, Pa 





Honeywell H 
That t WL Coatroly 


QUALITY 


SERVICE 


THE SYMBOL OF 


HIGHEST PROTECTIVE POWER 


AGAINST CORROSION! 


OPERATING EQUIPMENT 


PROCESSING EQUIPMENT 


STORAGE EQUIPMENT 


ANCe RUBBER COVERINGS 


.. formulated to do the job! 


@ From 10 gallon drums to large storage tanks . . . from 
pipes and fittings to expansive exhaust systems . . . ARco 
rubber ‘coverings protect this equipment and produce 
money-saving results everywhere in the chemical industry: 


ARco Engineers will design, fabricate, insulate and erect 
complete ventilating, storage and processing installations 

. or, they will cooperate with your equipment manv- 
facturer in making your systems corrosion-proof. 


Whatever your requirements may be, ARco rubber .cover- 
ings can help you reduce maintenance costs and increase 
production. 


TRANSPORTATION EQUIPMENT 


Write for this valuable literature 
today. Get this important informa- 
tion on the values and services 
offered by ARco rubber linings to 
the chemical field, 


8619 EPWORTH BLVD. DETROIT 4, MICHIGAN 


vy, AUTOMOTIVE nusere CO., INC. 


4033 HOMESTEAD ROAD © HOUSTON, TEXAS 


MANUFACTURERS * DESIGNERS + ENGINEERS 





Pro & Con., cont. . . 


it has little more significance than the 

heading “Miscellaneous.” 
Z. G. Deutscu 

Consulting Engineer 

Grand Central Terminal Bldg. 

New York 17, New York 


> Alkali Expert Zola Deutsch is right. 
Watch for next year’s tabulation.—Eb. 


Con: Intermountain Report 


Sir: 
Your article “Raw Materials Aren’t 
Enough” in the October issue is being 


‘ quoted widely in this area. It is an 


excellent article. However, like all 
such articles, presenting the complete 
picture is rather difficult. 

In general, the article tends to 
oversimplify the reasons for the seem- 
ingly slow development of the Inter- 
mountain Region. Most of the empha- 
sis rests on freight charges, power rates 
and the availability of cheap natural 
gas. These are significant items in 
the cost patterns associated with the 
production of many commodities. Im- 
provement of the over-all picture will 
result when any of these factors is re- 
duced. However, the failure of any 
concern or the non-development af 
any resource should not properly be 
attributed to any of these factors 
singly. Rather, it is a combination of 
these factors in conjunction with many 
others that result in such action. . . . 

Specifically, in stating (p. 356) that 
“when German Potash reappeared the 
Utah operation proved uneconomical,” 
you should have added that at the end 
of World War I there were 128 
potash producers in the U.S. (This 
Utah plant was the largest single 
domestic producer).: After the War 
. .'. a gradually descending scale of 
prices, regulated by the European 
Potash Cartel, eliminated all but 12 
domestic producers by 1922 and all 
but seven by 1926. . 

You have misquoted the power sit- 
uation (p. 358). Perhaps the average 
tate paid by industry .. . is 1.5 c. 
per kwh. . . . Kennecott, however, has 
been purchasing their power for a 
good number of years at a considerably 
lower price. A more important reason 
for Kennecott’s building their own 
power unit was their expectations 
(now realized) of electrolytic copper 
refining. Few concerns in the region 
consume power in quantities such as 
the electrochemical industry requires. 
Amount of power consumed is an im- 
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portant factor in rate-making. Average 
power costs are not a good indication 
of rates experienced by any single firm 
or group of firms. Nor can Monsanto 
afford to pay 6 mills for power for 
their phosphorus operation as stated 
on p. 360 (4 to 5 mills is a more re- 
alistic figure). It is unlikely that we 
shall have electric energy at “give- 
away” prices in this area. . ... 

There is considerable natural gas in 
the region (p. 360), but it is question- 
able that it could be supplied eco- 
nomically to any large consuming 
center. As long as there is a shortage 
of gas for residential use . . . it is im- 
probable that there will be an unin- 
terrupted supply of industrial gas avail- 
able from present sources. . . . 

Expanded petroleum producing and 
refining capacity in the area may be 
the forerunner of an organic chemical 
industry (p. 361), but it is not the 
only basis for expansion in all chemi- 
cal phases—elemental phosphorus per 
se... . The high wax content in some 
Utah crudes does pose technical prob- 
lems, particularly in transportation. 
However . . . oil is known to vary from 
field to field—and from sand to sand 
in the same area as well as to some 
extent in the sam” deposit. . . . Thus, 
it is extremely doubtful if the other 
wells being drilled in Utah are done 
so “‘in the face of enormous transporta- 
tion costs and technical problems 
posed by the high wax content” of a 
crude already being produced. 

Idaho produced 694,446 long tons 
of phosphate rock during 1951. That 
1951 production of the four-state west- 
ern phosphate field totaled 1,178,000 
long tons. Though Simplot is the larg- 
est single miner of western phosphate 
tock, his production did not approach 
800,000 tons reported in the article 
(p. 364). cc: 

ExiRoy NELson 


Director 

Economic and Business Research 
University of Utah 

» Salt Lake City, Utah 

® Reader Nelson’s general criticism pre- 
sents a true picture. Author-Editor Schrier, 


however, did not intend to suggest that the 
seemingly slow development of the Inter- 


mountain area is attributable to any one of 


the factors mentioned.—Eb. 


Con: Manpower Commission 
Sir: 

With interest and in a spirit of out- 
rage I note a news item to the effect 
that the Engineering Manpower Com- 
mission of the Engineers’ Joint Coun- 
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ynti-corr 


to depend on ANTI-CORROSIVE 
for fast, dependable service on 
all types of stainless steel fas- 
tenings. Draw on our IN STOCK 
inventory of more than 7,000 
items and sizes and a produc- 
tion capacity geared to produce 
precision fastenings in large or 
small quantities, from huge 7/4” 
hexagon head bolts to tiny 
#0-80 machine screw nuts. 


Write for Catalog 53D today. 


osive metal products 





YOUR PROFIT-BUILDING ANSWER TO... 


HEAT“CORROSION 


ESCO “Assured Analysis” High Alloy Castings 


The Spectograph above verifies the cor- 
rect chemical composition in every | 
ESCO casting. This modern equipment 
does in 30 minutes what six metallur- 
gists, using older methods of analysis, 
formerly accomplished in one day, 


YOUR OPERATING COSTS WILL DROP WITH 
ESCO CASTINGS IN YOUR TROUBLE SPOTS 


ELECTRIC 


When you install ESCO castings in the 
critical heat or corrosion areas of your 
plant, you'll be surprised at the lower 
maintenance—the much longer \life—of 
an ESCO engineered and produced high 
alloy casting. 

_ There are 3 good reasons for the exceptionally 
high endurance of ESCO castings: 

(1) ESCO maintains a constant program of metal- 
lurgical research op how to combat heat and 
corrosion. 

(2) ESCO maintains one of the most intensive 
and modern quality control programs of any 
foundry. 

(3) ESCO’s Engineering Service determines the 
right alloy for your specific problem. 

ESCO Services and Products are ready to help 

you realize more profit from your plant. Whether 

you need a single fitting or a complete operating 

unit— ESCO engineers will be glad to make a 

recommendation. Write today, giving full details 

—or ask for Catalog 175, which contains infor- 

mative data on heat and corrosion. 





Offices and Wareh Honolulu, Hawaii; Houston, Texas; New York, 
New York; Los Angeles, San Francisco, California; Seattle, Spokane, 
Washington; Centralia, Pennsylvania; Eugene, Medford, Oregon; Salt 
lake City, Uteh. In Canede: Vancouver, 8. C., and Toronto, Ontario. 


STEEL FOUNDRY CO. 


2145 N. W, 25TH AVE., PORTLAND 10, ORE. 712 PORTER ST., DANVILLE, ILL. 
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| Pro & Con, cont. . . 


cil has turned to propaganda in order 
to secure more engineers for industry. 
After twenty years of New Dealism, 
it is to be expected that the erroneous 
and evil idea should spread that the 
printing press and the loudspeaker can 
negate the law of supply and demand. 

A shortage of 40,000 engineers, in- 
deed! As long as competent engineers 
are unemployed simply because they 
are over forty years of age, no short- 
age of engineers exists. The only 
scarcity is recent graduates who would 
be willing to work for $130 per month. 

Now that the employers are going 
evangelizing in the high schools, I 
wonder if the students are going to be 
told the truth—the whole truth? For 
instance, will they be told that: 

1. As late as the summer of 1950, 
while employers were scrambling for 
the recent engineering graduates, thou- 
sands of capable engineers were out 
of work simply because of their age? 

2. The salary for the older engineer 
is low, not only when compared with 
other employment, but even with 
young engineers. In a typical case, 
with only a few years’ experience an 
engineer can make $500 per month, 
but the engineer who graduated in 
1939 makes only $625, and the engi- 
neer who graduated in 1930 makes 
only $700 per month? 

3. Certain employers were as happy 
to observe the wage stabilization law 
of the last administration as they were 
to observe the minimum wage law in 
the Thirties, when experienced engi- 
neers were paid $20 weekly. 

4. Hundreds of government tre- 
search contracts are carried out by 
technical schools which can under- 
bid private engineering firms, since 
the schools, in part supported by the 
public, have a big supply of students 
who are virtually forced to work for 
sub-standard wages? 

5. When economy is the watch- 
word, employers frequently lay-off en- , 
gineers several hundred at one time 
in a single organization. I must admit 
that they rehire them after several 
months, but naturally not always the 
same men, and, of course, at lower 
wages? (Can an engineer be con- 
sidered to be on salary, when with 
many firms the engineer waives alli 
right to any dismissal pay at the time 
he signs the employment application 
blank?) 

6. With frequent lay-offs, all pres- 


| ent pension plans for engineers are 
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Everything in this atomic lab at Brookhaven, There’s a lot more ENDuRO here that you 
L. I., has to be spotless...or it’s dangerous. It can’t see. Radioactive waste flows from the 
has to be so clean that a Geiger counter barely _ sink to stainless steel pipes. They carry it to 
ticks. That means it has to be washed and stainless steel tanks for storage. 

scrubbed. Intensively. There can be no radio- 

active elements on equipment to disintegrate. | ENDURO’s cleanability is only one of its many 
advantages. It resists high temperatures. It 


resists corrosion. It is chemically inert. And 
it has been proven in more than 10,000 
different applications. A Republic metal- 
lurgist will be glad to put ENDURO’s qualities 
to work for you. Just write to: 


It also means that all equipment must have 
a finish that washes easily ... cleans 
thoroughly. There’s no question about the 
glassware. Or about those Republic ENDURO 
Stainless Steel sinks, either. Their finish is 
glassy-smooth, the big reason why a simple 


‘warm rinse and a wipe usually restore their REPUBLIC STEEL CORPORATION 


lustre. Even scrubbing with standard clean- 
: , , . Alloy Steel Division « Massillon, Ohio 
ing compounds won't mar ENDURO’s finish. GENERAL OFFICES © CLEVELAND 1, OHIO 


It’s the same—all the way through. Export Department: Chrysler Building, New York 17, N.¥. 
a > 

See and Hear |REPUBLIC | 

“THE STORY OF STAINLESS” EEL 


Full-color, 16 mm sound film 


soceteea@m ENDURO STAINLESS STEEL 


pomeee type of projector, re- 
date to Ideal Pictures 
Corp.,Dept.T-4. O5ES So.WaterSt.,Chicago1,IIL, 
or write Republic Steel, Dept. K, Cleveland 1,0. 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 
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SEB S27 heal 


We make the rupture discs for 
BS&B Safety Heads out of these 
rolls of thin ductile metal. These 
rolis are only a few examples of 
our supply. 
You see, rupture discs—which 
insure protection against over- 
pressure for hundreds of types of 
pressure vessels in the petroleum, 
chemical processing and power in- 
dustries—must be accurate within 
5% of their various rated pressures 
of 5 to 40,000 pounds, Out of every 
lot we make, 1 disc out of every 6, 
elected at random, is tested to de- 





struction to insure this accuracy. 


It has taken years of research to 
know exactly what metals do each 
job best—for the pressures in- 
volved, for the liquids or gases 
involved depending on their cor- 
rosive or bland nature. 


All this research has made BS&B 
Safety Heads and their rupture 
discs the world's accepted stand- 
ard for secondary (and often pri- 
mary) protection against pres- 
sures. That’s why they’re code- 
accepted—and guaranteed. 


a 
BSéB 


Oo, Heap? * 
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Pro & Con, cont. . . 


practically worthless, save for the lucky 
few who are not laid-off before they 
reach retirement age. Unions have 
pensions for their members despite 
that craftsmen change employers fre- 
quently, but engineers have always 
been considered to be expendable like 
office supplies, so he doesn’t deserve 
a permanent pension plan that could 
be administered by trust companies 
on a national basis regardless of change 
of employer? 

7. An engineer can be kept from 
employment by malicious and un- 
truthful references from his last em- 
ployer because of the practice of per- 
sonnel managers in some of the largest 
chemical companies, who phone only 
the last employer and drop all nego- 
tiations if the report is unfavorable. 

8. For some firms the medical re- 
quirements for employment have no 
sound basis. For example, the medical 
history of an operation over ten years 
eatlier has barred the writer from em- 
ployment from several firms, even 
though he was in excellent health at 
the time and fit enough to do moun- 
tain climbing; moreover, his life ex- 
pectancy was as good as anyone else, 
since he had no trouble in obtaining 
at least three life insurance policies at 
standard rates! 

9. The talents of thousands of en- 
gineers are wasted. In many offices, 
for example, the “office engineer” 
performs routine clerical work which 
could be done by any clerk. 

Now I do not object to employers 
paying $20 per week to engineers, but 
I despise the employer who is ignorant 
of the basic laws of economics. He 
starves the engineer in normal times 
and now he literally screams in panic 
because the supply of $130 per month 
engineer no longer exists! It is a 
self-evident truth, in this world every 
evil contains the seed for its own de- 
struction. If engineers are not appre- 
ciated by society, ergo, the supply of 
engineers falls off until the supply 





| matches the demand. Nothing could 


be simpler—or fairer—than that! 
Thus, words will not create engineers. 
Only a demand for engineers will en- 
gender the supply. 

SUPERANNUATED 
Professional Engineer 
Bayside, L. I., N. Y. 
® This bitter comment criticizes all em- 
ployers. We wonder if the good ones can 


do anything about the bad ones.—Ep. 
—End 















This big new Oklahoma refinery has 


used a new kind of aluminum jacket- 
ing throughout on both insulated lines 
and towers and vessels. Light in 
weight and low in cost, this new 
Childers Aluminum Jacketing cut in- 
stallation costs. It is also expected to 
cut maintenance costs. 





Childers Aluminum Jcacketing is used 
here on a cross-country transfer line 
et a@ large chemical manufacturing 
plant in Texas. This is a rugged test 
for any jacketing, but the light-weight 
aluminum used in this jacketing should 
stand up to weather and chemical cor- 
rosion it encounters. 


How 5 plants cut costs of 


jacketing insulated lines 


«ig 


Weather, wind and corrosive gases are 
not going to attack the insulation of this 
new plains-country gasoline plant. The in- 
sulation is protected by long-lasting alumi- 
num: Childers Aluminum Weatherproof 
Jacketing. The management expects this 


low-cost jacketing to hold insylation main- 
tenance costs to a minimum. Other ad- 
vantages are that the jacketing went on 


Advertisement 
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"Good Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 
handsomely by Childers Aluminum 
Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the . 
interior of the plant to be washed with a hose 
without harm to the insulation. The chief engi- 
neer reports: “We have standardized on Childers 
Jacketing for all our insulated lines. It is doing 
an excellent job for us and saving us money.” 


Weather svecisent, low-cost, 
easy to put on—these are big 
reasons for the growing popu- 
larity of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation. 

Address Childers Manufac- 
turing Co., Dept. CE-4, 3620 
W. 11th St., Houston 8, Texas. 





‘ant 


quick and easy during construction; it re- 
quired no special tools or skill—no shop 
forming or cutting. If can be taken off 
and re-used if lines are moved. Aluminum 
saves on painting and the tough 35 alloy 
used for Childers Jacketing should stand 
up for years even in highly corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 





Amazingly easy to handle, Childers 
Jacketing was applied here by men 
using no more than a wooden wedge 
and a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your par- 


' tlevlar jacketing problems. Write to 


address shown above. 


Downington tron Works, Inc. 
$wo exchungers, fabricated by Downinston tron 
Downington, Pa., ore used in condensing 
Tube sheets are welded to a steel 


Ampto-Trode* electrodes. Shell 
14”. Tube tength 10 feet, 








The Whitlock Manufacturing Co. 


BOD x 16 BWG x.16-0" 
construction Wh 














T fittings and tlonge 
taces -— Send-eos?. 




















resist corrosion 
and erosion 








b Bes can get better service from your heat exchangers, when you use ~~ “¢ 
Ampco Metal for those parts that are subjected to attack by corrosion : 
j or erosion. 

But heat exchangers are not the only application for Ampco Metal. 
You find it used in many places in the process industries and in marine 
service as well . . . for tanks, pipe, separators, bubble caps, fractionating & »* Ls. 
towers, stills, condenser water boxes, agitators, etc. ——- wherever you need ' \% as 
high resistance to corrosion and erosion, : a Pais i 

Ampco Metal Grade 8, one of the Ampco series of engineered alu- P ’ 
minum bronze alloys, is Boiler Code approved for unfired pressure vessels, 
In addition, you get these unique properties: high resistance to corrosion 
... high tensile (75,000 psi) . . . high physicals at extreme temperatures ° 
. . . high strength to weight ratio . . . high impact and fatigue values 
(Charpy @-423° F., 93 ft. Ibs.; @ 70° F., 75 ft. lbs.; fatigue limit 28,000 
Ibs. @ 100,000,000 cycles) . . . high resistance to wear from erosion, 
abrasion, cavitation pitting ... _ compressive strength (E. L. in Comp. 
25,000 psi) . . . high modulus of elasticity (18,000,000). 

Moreover, Ampco Metal Grade 8 is easy to fabricate with Ampco- 
Trode* welding wire, rods, or covered electrodes. And, Ampco Metal Grade 
8 is available in a variety of forms — sheet, plate, extrusions, Pipe, tubes, 
fasteners, etc. Since it is the answer to many problems, it may help you. 
Consult your nearest Ampco Field Engineer or,write us for further 





information Fabricating Ampeo Metal: with 
g Inert Gas Consumable Electrode 


Mail this coupon today! g 
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welding 





*Reg. U. S. Pat. Off. Ampco Metal, Inc., Milwaukee, Wisconsin | AMPCO METAL, INC., Dept. PP-11, Milwaukee 46, Wisconsin 
- oe ; ' “ . ’ ’ 


| ere: e Send me information on the application of Ampco Alumiau 
oe ae ‘ =, Bronzes for corrosion-resistant service in the Process Industri 
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Model 93 BICHROMATOR Analyzer 


Model 105 TRI-NON Analyzer 


FEATURES: 


Model 93 BICHROMATOR Analyzer 

@ A dispersion instrument 

@ Operates on optical null principle 

@ Records the ratio of absorption at any two 
predetermined wavelengths 

e Unaffected by changes in source temperature or 
sample cell transmission 

e@ Accommodates sample cells up to 22 cm 

@ May be applied to liquid or gas streams 

@ Automatic circuit testing and unitized 
construction simplify field servicing. 


Model 105 TRI-NON Analyzer 


e A selective non-dispersion instrument 

e Operates on true radiation null principle 

e@ Analyses for one component in a 
multi-component stream 

@ 40 cm total path length 

@ Highly stable, sensitive 

e Best suited where there is component 
interference 

@ Automatic circuit testing and unitized construction 
simplify field servicing. 


PERKIN WY ELMER 


Leading Manufacturer of Infrared Analytical Equipment 
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PERKIN-ELMER ANNOUNCES 
TWO NEW CONTINUOUS 
PLANT STREAM ANALYZERS 


The BICHROMATOR* and TRI-NON* Analyzers-with 
complete process application and installation services 


-make continuous stream analysis a practical reality 


Continuous analysis of a process stream leads to greatly 
improved operating efficiency—often permitting conver- 
sion from batch to continuous processing. The new 
Perkin-Elmer analyzers fit directly “on the line” and 
record continuously the concentration of one compo- 
nent independently of variations in the other com- 
ponents. They may be used.to control process variables 
such as temperature, pressure, flow rate, etc., to insure 
uniformity of product. 


Electronic components of the BICHROMATOR and 
TRI-NON Analyzers, and the optical units, are mounted 
in explosion-proof containers. 
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*Trademork of The Perkin-Elmer Corporation 


The Bicnromator Analyzer and the Tri-Non Ana- 
lyzer are both unique instruments, Each is based on a 
different optical principle. Between them the widest 
possible range of analytical problems can be solved. The 
analyzers were specifically developed by engineers with 
wide experience in process instrument design to meet , 
the difficult operating conditions normally found in the 
processing plant. The instruments are insensitive to vi- 
bration, unaffected by extreme temperature conditions; 
meet safety requirements and, through unitized con- 
struction, are easily serviced in the field. 

Applications for continuous infrared analysis are 
numerous in nearly every chemical processing plant. 
A staff of chemical processing and instrumentation 
engineers await your process control problems, They 
are equipped to provide a complete problem solution 
and deliver calibrated and adjusted instruments for 
specific streams. Sample handling and installation serv- 
ices are also available. 

Write for complete information on the BicHroMaTor 
and Tri-Non Analyzers and Perkin-Elmer’s process 
evaluating facilities. Inquiries describing specific prob- 
lems are invited, 


THE PERKIN-ELMER CORPORATION 
830 MAIN AVENUE, NORWALK, CONNECTICUT 





SPECIAL Heat 
Exchangers 


FOR CUSTOMERS’ PROCESS REQUIREMENTS 


Shown nearing completion is the 
A. O. Smith solution to one of its 
customer’s heat exchanger prob- 
lems. Starting with only the proc- 
ess conditions, the condenser 
was designed and manufactured 
in its entirety by A. O. Smith. 


Successful design of the exchanger 
to meet critical process require- 


ments necessitated a special tube 
arrangement to provide minimum 
pressure drop, and inlet nozzles 
to give maximum distribution of 
vapors throughout the entire 
length of the condenser. 


For the design and manufacture 
of special equipment to solve spe- 
cial process conditions, like the 


AODSmith @ 


VESSELS » HEAT EXCHANGERS 


Los Angeles 22 + Midiand 5, Texas * New Orleans 12 


f 


Chicage 4 + Cleveland 15 + Dallas 2 + Denver 2 « Houston 2 i uf 


New York 17 ¢ Pittsburgh 19 + Sen Francisco 4 
Seattic t « Tulsa 3 ¢ Washington 6, D.C. 


hiaie 


international Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 
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above, A.O. Smith has a corps of 
experienced research, engineer- 
ing and manufacturing groups. 
For over 25 years they have been 
serving the petroleum and chem- 
ical industries, accumulating 
invaluable experience, data and 
skills which YOU may depend 
on to help solve YOUR heat 
exchanger and vessel problems. 


INDUSTRY COMES TO A. O. SMITH 
WITH HEAT EXCHANGER PROBLEMS 
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Phenols 





Cresols 

Cresylic Acids 

Xylenols 

Pickling Inhibitors 

Benzol 

Toluol 

Xylol 

Naphthalene 

Hi-Flash Solvent 

\ Phthalic Anhydride 

a — b Dibutyl Phthalate 
A “ ELASTEX* 28-P Plasti- 

\ cA i ] 








cizer (DOP) 

“ELASTEX” 10-P Plasti- 
cizer (DIOP) 

“ELASTEX” DCHP Piasti- 
cizer 

“ELASTEX” 50-B* Plasti- 
cizer 

Phenolic Resins 

Urea Resins 

Niacin (Nicotinic Acid) 

Isonicotinic Acid 

Pyridines 

Picolines 

Quinoline 

Lutidines 

Tar Acid Oils 

Neutral Coal-Tar Oils 

Coal-Tar Creosote 

Bardol* Rubber Compound- 
ing Oil 

Flotation Agents 


how Barrett “PA” backs up our Gls | “iii 


Barrett Phthalic Anhydride leads a busy civilian 
life — as a materials source for the plastics, paint, 
dye, ink and drug industries. 

But equally dramatic and important is “PA’s” 
contribution to America’s defense needs. Basic GI 
uses of PA include plasticizers for smokeless powder 
and rocket fuels and large amounts of surface coat- 
ings for jeeps, tanks, guns and ammo. 

If this versatile industrial chemical is used in 
your business, it will pay you to buy from Barrett— 
world’s leading producer of coal-tar chemicals and 
Phthalic Anhydride. Barrett’s basic position in the 

Ob) industry assures you uniform 
quality, steady supply and 

















quick delivery. 

Barrett technical assistance on application prob- 
lems is available without cost to all customers and 
prospects. 

















gan BARRETT DIVISION 


’ ALLIED CHEMICAL & DYE CORPORATION 
y ae 40 RECTOR STREET, NEW YORK 6, N, Y. 











Ze 


IN CANADA: THE BARRETT COMPANY, LTO., S581 ST. HUBERT ST.. MONTREAL. QUE 
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POLLU. 


The answer is “plenty” ! Sure there are prob- 
lems yet to be solved—and new ones will 
be created as industry develops and ex- 
pands. But the fact remains that dust, one 
of the major factors in most air pollution 
problems, has been and can be controlled 
effectively. 

The American Air Filter Company first 
tackled industrial air pollution over 20 
years ago. Since then, AAF engineers have 
literally “lived” with industry’s many and 
varied dust problems, Result —- ROTO- 
CLONE—the world’s most complete line 
of dust control equipment. 


Today, over 20,000 ROTO-CLONE units 
are helping industry to forestall court 
injunctions, citizens committees and irate 
housewives by removing that major irritant 
—dust. With dust under control, the other 
problems of air pollution often disappear 
or take on less importance. 


Start now by appointing your local AAF 
representative as a “committee of one” to 
check your present dust sources and recom- 
mend effective means of control. Call him, 
today, or write us direct. Remember — “big 
air pollution problems from little dust 
sources grow”, 


You Can Expect the Best From 


erican Aw Litter 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 
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SHIP CONSTRUCTION — Drilling, Gas 
Compressor and Tank Battery Barges. 
Offshore Drilling Tenders and Service 
Vessels. Integrated and Mobile Drilling 
Platforms. Integrated Tows or Single 
Barges for Propane, Butane, Anhydrous 
Ammonia, Gasoline, Oil, Acid, Water, 
Molten Sulphur, Ore and Derricks. Car 
Floats, Lighters, Scows. Harbor, River and 
Oceangoing Craft. 


SHIP REPAIR and CONVERSION—Tugs 
to T-2 Tankers and C-4 Cargo Ships. 
Marine Engine Work. 


CEs aad 


SHIP REPAIR YARDS 
Boston Harbor New York Harbor 
Baltimore Harbor Beaumont, Texas 
Los Angeles Harbor San Francisco Harbor 


SHIPBUILDING YARDS 
Quincy, Mass. Staten Island, N. Y. 
Sparrows Point, Md. Beaumont, Texas 
ee Island, Calif. San Francisco, Calif. 
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BETHLEHEM AT BEAUMONT > 


GENERAL FABRICATION—Storage Tanks, 
welded or riveted. Surge Tanks. Bubble 
Towers. Distilling Units. Agitators. Sepa- 
rators. Pressure Vessels. Spheres. Under- 
water Tunnel Sections. Gas Transmission 
Lines. General Steel Fabrication. 


INDUSTRIAL WORK — Repair, Recondition- 
ing and Manufacture of a Wide Range of 
Equipment for Industry 


Ashore. 


SHIPBUILDERS 


BETHLEHEM STEEL COMPANY 
Sh eb Md De, ** 


ME Le ae 


On the Pacific Coast shipbuilding and ship repairing are performed by 
the Shipbuilding Division of Bethlehem Pacific Coast Steel Corporation 


j 


ST U.S. NAVY 
Q FLEET 6 


a8 
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ALCOA ALUMINUM PIPE is the lowest 
cost corrosion-resistant metal pipe. It is not 
attacked by, nor does it contaminate or 
discolor, many chemicals. Does not cause 
sludge or gum in petroleum products. 
Friendly to most foods, beverages, oils. 
Alcoa Pipe is ideal for railings, scaffolds, 
storage racks and many other structural 
uses. Write for the booklet: “Alcoa Alu- 
minum Pipe.” 


ALCOA ALUMINUM HEAT EXCHANGER 


TUBES offer big savings in original cost. 
For instance, an average-sized refinery can 
save $50,000 in first cost (figured on 20,000 
tubes) over other metal tubes. Further sav- 
ings in handling, shipping, cleaning—as 
well as excellent low temperature service 
and resistance to corrosion—make Alcoa 
Tubes the best buy, by far, for heat ex- 
changer service. Write for the booklet: 
“Alcoa Aluminum Heat Exchanger Tubes.” 


ALCOA ALUMINUM SHEET AND PLATE, Forgings, 
Coiled Tube, Tread Plate and Storage Tanks offer 
exceptional cost-cutting advantages to the processing 
field. Write for the pamphlet: “Alcoa Aluminum in 
the Process Industries.” 


* 
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ALCOA ALUMINUM TANK CARS. Ship- 
pers everywhere report: No damage to 
ladings . . . no damage to cars, when 
valuable liquids are delivered in Alcoa 
Aluminum Tank Cars. Talk to your car 
builder, or write to Alcoa. 


ALUMINUM COMPANY OF AMERICA 
900-£ Alcoa Building, Pittsburgh 19, Pa. 


For process chemicals 


—catalysts, catalyst * Ns 
carriers and desiccants A 3 
—investigote ALCOA 

4 


Chemicals, 





ALUMINUM COMPANY OF AMERICA 
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SR-4°—DEVICES IN 








ER-RECORDER 


1. Filling weigh hopper with coarse feed (fast). 

2. The system shuts off the coarse feed avtomatically 
and starts the fine feed (slow). This 950 Ib. control 
point is adjustable (could be at, say, 980 Ib.). 

3. Filling with fine feed. 

4. Fine feed automatically shuts off at 998 Ib. (adjust- 
able) . . . to allow for amount of material between 
feeder and weigh hopper. 

5. Check weight 1000 Ib. +1.0 Ib. {Adjustable width— 
+1.0 Ib. to +3.0 Ib.) Hopper automatically emptied 
or alarm if no check. 

6. Emptying hopper. 

7. Zero check (0.1%, adjustable), Gate closed auto- 
matically, or alarm if no check. 

8. Time delay relay—avtomatic. 

9. Coarse feed storted automatically (after instrument 
receives signal that hopper gate is closed). 

1. Cycle repeats until pre-set number of loads cre in car, 


How to weigh automatically an expensive 
plastic from storage hopper into freight cars. 


A large chemical company does it rapidly and 
accurately with a completely automatic SR-4 
Weighing System. 


This SR-4 System is giving all of these 
advantages: 


ee System will pay for itself quickly due to its very high 
accuracy in weighing large daily shipments of such an 
expensive material. 


eee Only one operator needed . . . just part time. 


eee Speed of operation (less than two minutes per 1000 
Ib. cycle) cuts costs. 


eee Automatically furnishes complete record of each weigh- 
ing for inventory control and billing. 


eee Rugged construction and absence of moving parts 
mean that maintenance will be virtually unnecessary 
except for replacement of vacuum tubes. 


Baldwin SR-4 Devices are remarkably 
versatile and economical for countless 
industrial applications. You, too, can 
make substantial savings in your meas- 
urement of load, pressure or torque 
by utilizing SR-4 Devices. 


For latest technical information please write for Bulletins 306, 324, 325, 326 and 
328, to Baldwin-Lima-Hamilton Corp., Dept. 3004, Philadelphia 42, Penna. 


BALDWIN = LIMA - HAMILTON 


Genéral Offices 


Philadelphia 42, Pa 


e Offices in Principal Cities 


TESTING HEADQUARTERS 
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Are Your Profits Going Up In Smoke? 


Let Bailey Controls Help Cut Down Your Production Losses 


Process materials or fuels that go up the stack as dust 
or products of incomplete combustion are the same 
as money thrown to the four winds. But unlike money, 
this air pollution is not welcome in your community. 


Your local Bailey Engineer can help you reduce this 
waste—and improve your relations with smoke pre- 
vention officials. The solution he offers will be based 
on many years of Company experience in the burn- 
ing of commercial and waste fuels. He has information 
which will help you to arrive at the best control set- 
up for fuels, fired singly or in combination in a wide 
variety of furnaces, heaters, kilns, ovens and dryers. 


BAILEY 
SMOKE DENSITY 
RECORDER 
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His selection of meters and controls for your needs 
is based on a complete line of equipment. He can offer 
you Fuel—Air Ratio Meters or Gas Analyzers; Pneu- 
matic or Electric Telemetering; Orifices, Flow Nozzles, 
Venturis or Weirs; full size or miniature instruments 
—and an infinite selection of automatic control 
systems from which to choose the one best suited to 
the operation of your process. 


Bailey Engineers are located in almost every large 
industrial center. A call to our nearest office is a good 
first step in the solution of your fuel economy and 


smoke prevention problems. 
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problem 2: 

Bi 

Pasteurizing fruit and vegetable juice 2: 
in continuous flow is another way pc 74. 
special purpose heat exchange equip- ok, 
ment is being used. sey 


. 


fy 


All parts of this unit which are in “P 
contact with the juices being proc- 
essed are of stainless steel construction. .{{) 
It opens at both ends for easy, clinical 3%: 
cleaning. Uses six tube-side juice passes <j: 
for efficient heat transfer. Materials, +>! 
design details and finish conform to %:. 
ASME and the most rigid sanitary «+ ' 
standards. Here is another typical ex- {*; 
ample of p< thermal engineering 4. 
and mechanical design. 4: 

4 
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3 Will saiditens sgultdaiens meet your needs? 


; pc has designed and built depend- equipment, but, on the other hand, 
able special purpose heat exchangers standard pk heat exchangers may 
for years. This engineering and fab- be your answer. If you can use stand- 












+P 








oe? 
S34' ricating experience works to your ard units, available in many sizes 
}% advantage when you ask p4c for and types of shell and tube arrange- 


» ideas on heat exchange problems, ments, you can save on delivery 
Your process may require special time and engineering costs. 
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the Patterson-Kelley Co., Inc. 


150 Lackawanna Ave., East Stroudsburg, Pa. 


901 Pork Avenve, New York 17 ¢ Reilwey Exchonge Svilding, Chicage 4 © 1700 Walnut Street, Philedelphie 3 © 9%6-A Huntington Avenve, Boston 16 * and other principel cities 
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Photo on left shows PYREX 
pipe carrying highly corrosive 
solvents from glass-lined ket- 
tles to PYREX cascade coolers 
suspended from ceiling. The 
operating requirements in- 
clude temperatures from room 
to 140° C.; pressures from at- 
mospheric to 29” of vacuum. 


Photo on right is close-up of 
another cascade cooler with 
glass supply and transfer lines 
in the foreground. 


Why General Aniline and Film uses PYREX’ Pipe 


brand 


and Cascade Coolers to handle highly corrosive acids 


At the Grasselli, N. J. plant of General Aniline and 
Film Corporation, corrosives mean such solvents as 
ethyl, methyl! and isopropyl alcohols, benzene, ace- 
tone, petroleum ether, heptane, and pyridine. These 
are volatile and inflammable as well as corrosive and 
carry over corrosive acid vapors in distillation. 
Experience has proved that no other piping mate- 
rial, regardless of cost, can match the effectiveness of 
Pyrex brand “Double-Tough” glass pipe for han- 
dling these solutions. General Aniline originally 
tried another corrosion-resistant piping material 
which lasted “for one batch of one product, more or 


less,” corroding out in a day or so with corresponding 
product contamination. 

During the year when Pyrex pipe and PYREx cas- 
cade coolers have been in service in this plant they 
have required no maintenance. They stand up to the 
severe service. Their transparent walls also permit 
the plant men to watch the flow of materials and, in 
between batches, to be sure the lines are clean. 

If you are handling corrosive or sensitive liquids, 
don’t gamble. Send for the facts today on the remark- 
able corrosion-resisting and non-contaminating prop- 
erties of PYREX pipe and cascade coolers. 


CORNING GLASS WORKS «+ DEPT. CE-5, CORNING. N. Y. 


Please send me the printed 





information checked below: 


CORNING GLASS WORKS 
CORNING, N. Y. 


Comming meant research i Glatt 





C) “PYREX brand Glass Pipe 
in the Process Industries” 
(EA-1) Company 
C] “PYREX brand “Double- 
Tough” Glass Pipe and 
Fittings” (EA-3) 
(J “Pyrex Cascade Coolers” 
(PE-8) 





Street 








Cuemicat Encingertnc—May 1953 185 





JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ¢ 
PITTSBURGH © BUFFALO © CHICAGO ¢ MILWAUKEE « 


186 


for Stainless Pipe 


and T ubing ..- every other stainless product 


Just a single call to your nearby Ryerson 
plant brings everything you need in stainless 
pipe and tubing—any type, size or quantity 
for the most exacting requirements of heat 
and corrosion resistance. 

That’s because Ryerson stocks are not 
only large, but varied to meet your special 
applications. (See list at right.) What’s more 
you can have your steel accurately cut to 
specification and you can always be sure of 
quick delivery from Ryerson. 

You can be sure of quality, too. All stain- 
less pipe and tubing from Ryerson meets 
appropriate ASTM specifications. All is pres- 
sure tested and rigidly checked for ductility 
to insure best forming characteristics. 

You can also get quick delivery on stain- 
less screwed and welding pipe fittings, 
Quikupl fittings for time-saving assembly and 


globe and gate valves. So for complete stain- 
less service, including the help of our stainless 
specialists, call your nearby Ryerson plant. 





STAINLESS PIPE AND TUBING IN STOCK 


Note that our stocks include Schedule 5 and 10 light 
wall pipe which you can use in place of standard 
pipe for many applications. With light wall you 
reduce weight 17 to 65% — with proportionate sav- 
ings in cost. Yet capacities are increased. 
TP304 Pipe Schedule 5—Light Wall—Welded 

Schedule 10—Light Wall—Welded 

Schedule 40—Standard Weight—Seamless & 

Welded 

Schedule 80—Extra Heavy Weight —Seamless 

Schedule 5—Light Wall—Welded 

Schedule 10—Light Wall —Welded 

Schedule 40—Standard Weight—Seamless & 

Welded 

Schedule 80—Extra Heavy —Seamless 
TP304 Tubing... .Seamiess & Welded 
TP316 Tubing. . Seamless & Welded 
Other Stainless Products in Stock: 
Rounds, Flats, Squares, Hexagons, Angles 














RYERSON STEEL 


BOSTON °e 
ST. LOUIS @ LOS ANGELES e SAN FRANCISCO ° 


PHILADELPHIA © CINCINNATI e CLEVELAND 


DETROIT 


SPOKANE e SEATTLE 
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Wanted: Chlorine Without Caustic 


The growing unbalance between chlorine and caustic demands 
is focusing increased attention on alternate routes to chlorine. Here is a technical 


and economic survey of the most important candidate processes. 


JOSEPH GORDON 


When a new plant which will make 
only 35 tons of chlorine a day attracts 
more attention than much larger con- 
ventional units, there must be a rea- 
son. This interest-arousing plant is the 
one that Hercules Powder Co. is put- 
ting up at Brunswick, Ga., for comple- 
tion this year. 

Interest springs from the fact that 
Hercules will make this chlorine by 
oxidation of hydrogen chloride (HCl), 
without producing the caustic soda 
which is formed in the usual sodium 
chloride brine electrolysis. 

Although caustic supply at present is 
rather evenly balanced with demand, 
electrolytic producers are promoting 
its uses with vigor. These producers 
well realize that, in view of the ex- 
ceedingly rapid growth of chlorine de- 
mand, it is not likely that caustic needs 
will increase as fast. In the years ahead, 
profitable disposal of this caustic soda 
coproduct will become a problem of 
increasing proportions unless addi- 
tional chlorine can be made without 
it. By 1960, it seems probable that at 
least 200,000 tons of chlorine yearly 
will be made by processes which, like 
the one Hercules will use, are not 
caustic producers. 

Various approaches to this objective 
have been tried in the past, with bet- 
ter success in recent years as techno- 
logical know-how has progressed and 





Josep Gorpon is a chemical con- 
sultant, with offices at 545 Fifth Ave., 
New York. He was formerly market 
editor of Chemical Week. 


the economic climate has become 
more favorable. Generally, these proc- 
ess routes begin either with HCl or 
one of several salts, and include both 
electrolytic and nonelectrolytic meth- 
ods. 


COMPLETING THE CHLORINE CYCLE 


Utilization of byproduct HCl is a 
natural choice, since nearly 500,000 
tons of it are available from organic 
chlorinations, typified by the reaction 


RH + Chlorine — RCI + HCl 


These chlorinated organics have 
been not only the prime reason for the 
growth of chlorine requirements but 
also the source of increasing amounts 
of HCl. Often this HCl is a disposal 
problem, so that a producer converting 
it may have the advantage of a raw 
material at practically no cost. 

Byproduct sources account for about 
three-fifths of the total production of 
HCl. In the past five years the mar- 
kets for byproduct HCl have been 
greatly expanded and extended; never- 
theless, the supply for purposes of 
chemical conversion is abundant. 

At Brunswick, Hercules has byprod- 
uct HC] on hand from its manufacture 
of toxaphene insecticide. Hercules has 
been bringing in chlorine from some 
distance away and is not in a particu- 
larly favorable spot for marketing its 
HCl. Such a combination of factors 
has made the HCl-to-chlorine process 
seem economically feasible at this 
time. 


The HCl will be converted via an 


oxidation process that is licensed from 
Grosvenor Laboratories (U. S. 2,206,- 
399) and from Dow Chemical Co. 
(U. S. 2,577,808). This method re- 
sembles in principle the old-time 
Deacon process, but substantially im- 
proved in practice. By the original 
Deacon process, HCl was oxidized 
with air over a copper chloride catalyst 
according to the reaction 


This apparently simple process has 
important obstacles in the way of suc- 
cessful practice. To obtain reasonably 
good conversion and reaction rate re- 
quires temperatures of 450-600 deg. 
C. At the higher temperature the rate 
is satisfactory but the equilibrium be- 
comes less favorable, At the lower end 
of the temperature range the equilib- 
rium improves but the rate slows 
down. Under the best conditions about 
75 percent conversion of the HCl is 
obtainable by using an excess of oxy- 
gen or air, which still poses a difficult 
separation problem to recover the 
chlorine. Corrosion is a serious prob- 
lem with these mixtures at the rela- 
tively high temperatures employed. 


IMPROVING ON DEACON 


In order to make the Deacon proc- 
ess workable, these problems have had 
to be solved. Several basic improve- 
ments in the method can be illustrated 
in the Grosvenor and Dow patents. 
Emphasis in the first case was the 
catalyst improvement to step up the 
conversion rate at lower temperatures, 








{ thereby reducing the corrosion hazards 

Non-Caustic Chlorine Processes and the separation problem. Gros- 

Chloride How Processed Coproducts Commercial Status in U. S. venor’s catalyst is mainly ferric chlo- 

HCl Oxygen None of value Pilot-planted during World tide, to which potassium chloride is 
War Il added to cut down volatility. 

None of value 35-ton plant under con- Dow’s technological contribution, 
pilot-planted at Pittsburg, Calif., over 
Electri nae sean eiitete a year’s time, is a two-stage reaction, 

city Hydrogen ? : j s 
Oxygen, copper None of value Demonstrated in pilot plant operated contenpousty. sdveina eeneee- 
potassium chloride is used in one reac- 


chloride and 
electricity tor, not as a catalyst but as a reactant. 


HNO, NaNO, (NOCI, N©:) In operation since 1935 Air or oxygen passes over the moving 
sO; Na,SO, and SO, Pilot-planted during World bed, liberating chlorine and convert- 
War Il ing the ferric chloride to the oxide. 


Electricity Sodium Three producers, large scale The oxide moves on to the other reac- 

Electricity KOH Several commercial plants tor, where contacting with HC! brings 

Electricity Mg, Li, ete. Mg commercial on large back the ferric chloride. By Dow’s im- 

scale, Mite wet: chisrine provement the equilibrium limitation 

produced; Li still rela- f the D a de’ lv % 

dehy exall of the Deacon process is largely over 

come. The HCl can be almost com- 

pletely utilized without recycle, there- 

by minimizing separation problems. 

Operation at lower temperatures also 
means less corrosion. 

In the oxidation stage, either air or 
oxygen can be used, weighing the in- 
creased cost of oxygen against the 
higher conversion and easier separation 
it permits. 
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Oxygen 
HCl mokeup 


Cle E Op Dilute HCl 
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Chlorine 
Scrubber 


PRESENT COMMERCIAL PROCESSES 





Promising as the oxidation of HC] 
now appears, it is not by any means the 
HCl recycle _, only feasible way to make chlorine 
> | without caustic. Two methods starting 


Reoctor 





from sodium chloride have been in 
operation for some time. 

One is the electrolysis of fused salt, 
giving sodium metal as a coproduct. 
This process is employed by three pro- 
me ate ducers—Ethyl Corp., Du Pont, and 
HYDROGEN CHLORIDE OXIDATION National Distillers. Most of their so- 
dium is needed for the manufacture of 
tetraethyl lead, although a number of 
other sizeable uses have been devel- 
Seporator oped. Combined output of these three 
companies for coproduction of sodium 
with chlorine amounts to about 5 per- 
cent of today’s chlorine output. The 
rate of future growth of fused salt 
electrolysis depends on the demand 
Reactor A for TEL and on how these other uses 
Reactor B for sodium expand. 

The second process is nonelectroly- 
tic and unique. Since 1935 it has been 
in operation at Hopewell, Va., by Al- 
> fines lied Chemical, who has recently in- 
creased its chlorine capacity to about 
75 tons daily. The process embodies 
an oxidation of salt with 65-percent 
nitric acid (obtained from a neighbor- 
ing Allied plant) to produce sodium 


HERCULES MODIFIED OXIDATION PROCESS nitrate as the chlorine coproduct. In 





, Dilute HeSO, 


af 





Evoporotor 


Reaction: 2HCl + $0, — Cle + H,0 














Cotalyst 


inerts 














Reactions: 6 HCl + Fe,0,——*2FeCl, + 3H,O (Reactor A) 
2 FeCl, + #0, Fe,0, + 3Clz (Reoctor 8) 
Netreoction: 2HCL + 4 0,-—* Ci, + H20 
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addition, new uses have been developed 
for nitrosyl chloride and nitrogen di- 
oxide, which are intermediates in the 
process. 

This process offers both flexibility 
and interesting potentialities, but re- 
quires cheap salt and nitric acid and 
needs a ready market for the sodium 
nitrate, which is chiefly a fertilizer. 
The plant at Hopewell meets these re- 
quirements. Corrosion might be ex- 
pected to be serious, but suitable 
materials of construction have been 
found, and temperatures are relatively 
low. In most of the piping and equip- 
ment ceramics, glass, lead, Koroseal 
and saran are satisfactory. However, 
where moisture is present or pressure is 
required, nickel or Inconel is consid- 
ered essential. 

Chlorine is also made commercially 
without caustic soda by the electrolysis 
of aqueous potassium chloride brine. 
Aside from minor operational changes, 
the process is entirely analogous to the 
electrolysis of NaCl brine. About 1 
percent of the chlorine made today is 
derived from potassium chloride. Ex- 
pansion of this amount depends pri- 
marily on finding adequate outlets for 
the potassium hydroxide produced, 
most of which now goes into special 
soaps, medicinals and plant foods. 

Perhaps 3 to 4 percent of present 
chlorine output comes from electroly- 
sis of other metal compounds, espe- 
cially magnesium and lithium. In the 
manufacture of magnesium from sea 
water, as Dow makes this metal at 
Freeport and Velasco, Tex., most of 
the chlorine is reused in the process 
to make the magnesium chloride for 
electrolysis. However, where — the 
MgCl, is already available in bittern, 
as at Midland, Mich., the chlorine out- 
put is available for other purposes. 


HISTORICAL BACKGROUND 


These commercial plants are evi- 
dence that the manufacture of chlorine 
without caustic is neither new nor 
lacking in variety. Making them fea- 
sible has been a continued story of 
improvement in technology. 

Actually, the Deacon process ante- 
dates the electrolysis of brine by about 
25 years. It reached its height in the 
nineteenth century during the period 
the LeBlanc soda ash process was in its 
heyday, having plentiful quantities of 
HCI available. This was oxidized with 
air to give a dilute chlorine suitable for 
bleaching textiles and pulp. The prod- 
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uct as bleaching powder sold for as 
high as $700 a ton, with due allow- 
ance for the low yields and difficulties 
with an embryonic technology. 

However, with the advent of the 
Solvay ammonia-soda process around 
1880, the LeBlanc process was soon 
obsolete. Shortly thereafter, before the 
tum of the century, the Deacon 
method of chlorine making faded out 
under the challenge of electrolytic 
chlorine. 

During the ensuing years, constant 
improvement in cell design and opera- 
tion and mounting demand for both 
its products helped to keep other chlo- 
rine processes in the background. 
Economic incentive was lacking, nu- 
merous gaps existed in the technology, 
and little byproduct HC] was available. 
Yet interest was alive behind the 
scenes, as the list of patents testifies. 

In the 1920's came the development 
of TEL for high-octane gasoline and 
with it the need for sodium and chlo- 
rine. Increasing utilization of chlorine 
for many kinds of organic chemicals, 
with attendant production of HCl, 
marked the 1930’s. The nitrosy) chlo- 
ride plant was in operation around 
1935 by Allied at Hopewell. Proximity 
of nitric acid and salt and nearby so- 
dium nitrate markets were necessary 
factors in this development. Allied’s 
more immediate incentive at that time 
lay in the expansion of the potential 
of nitrosyl chloride, an intermediate 
in the manufacture of its Nytron wet- 
ting agent. 

Chlorine demand was growing fas- 
ter than demand for caustic by the 
time World War II came. Wartime 
chlorine needs made this a runaway, 
with especially heavy demands for such 
products as TEL, ethylene glycol, phe- 
nol, DDT and vinyl plastics. These 
came so fast that, despite increases in 
private capacity and new government 
plants, chlorine became and stayed 
acutely short during 1942-1946, 


This period also had important ef- 
fects on the advancement of methods 
to manufacture chlorine without caus- 
tic. Growing production of chlorinated 
organics brought with it enough by- 
product to become the greatest source 
of HCl, outranking the salt-sulfuric 
acid process, In the burly-burly of war, 
not much attention was paid to this 
byproduct, though afterwards it was 
expected to become a disposal prob- 
lem. If not recovered it was a pollu- 
tion problem, and if recovered it might 
be a marketing problem, 


HANDWRITING ON THE WALL 

During this period it was possible 
to foresee that if chlorine demand con- 
tinued to grow more rapidly than caus- 
tic’s, some feasible alternatives would 
have to ‘be developed to maintain the 
economic balance. The shortage and 
rising cost trends of electric power 
also helped to foster the development 
of nonelectrolytic processes. 

Interest in such alternatives was 
sputred by further improvements in 
technology and the development of 
better or cheaper materials of construc- 
tion. A number of companies made 
progress along these lines, and some 
research was carried on under govern- 
ment aegis. Most of these concerned 
the recovery of chlorine from HCl. 

Air Reduction Process—In a joint 
venture with Solvay, Air Reduction de- 
signed and operated its version of a 
Deacon-type pilot plant, using oxygen 
as the oxidizing agent and a copper 
chloride catalyst promoted with a rare 
earth chloride. Control of temperature 
was obtained by use of excess HCl 
and periodically reversing the flow in 
the reactor, which was lined with acid- 
proof refractory and packed with acid- 
proof tile. 

The products, leaving at 100 deg. C., 
were scrubbed with cold concentrated 
(36 percent) HCl, thereby recovering 
the unreacted HC] and the water pro- 
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duced to make additional concentrated 
acid. A scrubbing followed with dilute 
22 percent HCl, which, in turn, was 
fortified to 36 percent. The strong 
HCl stream was heated in a packed 
column, giving an overhead hydrogen 
chloride recycle and a residuum of 22 
percent HCl, part of which went to 
the absorber and the rest to a sulfuric 
acid dehydration step, emerging as 
strong acid. (The dilute sulfuric could 
be brought up to strength by vacuum 
evaporation and returned to the 
process. ) 

Finally, the gases from the absorber, 
after drying with sulfuric, were cooled 
and then liquefied in a two-stage com- 
pression using a Nash pump. Starting 
with 95 percent oxygen in the reactor 
feed and with an HCl:oxygen ratio of 
10, the recovery of chlorine at 80 psi. 
and —50 deg. C. was better than 99 
percent. 

Salt-Sulfur Trioxide—During the 
war and even before, investigations of 
this process were made, some on a 
pilot-plant scale. This method consists 
first in the absorption of sulfur trioxide 
by salt at a relatively low temperature. 
Depending on the conditions, the ratio 
of trioxide to salt in the product, 
sodium chlorsulfonate, may range from 
one to two on a molal basis. 

This intermediate, upon heating to 
around 275 deg. C., dissociates into 
chlorine, sulfur dioxide and sodium 
sulfate. The latter two are valuable 
byproducts. Sodium sulfate could be 
used in making kraft paper, in glass 
manufacture, or for other purposes. 
The sulfur dioxide, after separation 
from the chlorine, may either be sold 
or recycled to the process. 

Despite these credits, a number of 
factors in this process are somewhat 
unfavorable: (1) Large heat require- 
ments; (2) side reactions and difficul- 
ties in achieving complete dissociation 
of the sodium chlorsulfonate; (3) cor- 
rosion under the conditions employed; 
and (4) separation of the sulfur di- 
oxide from the chlorine. 

The separation of these gases has 
been the subject of much research and 
many patents. Three of the more 
promising ones depend on selective 
oxidation, selective absorption in a 
suitable solvent, or formation of sul- 
furyl chloride SO,Cl, from the azeo- 
trope. One illustration of the second 
type is the selective absorption of 
chlorine from the mixture by a suitable 
chlorinated solvent, such as sulfur 
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monochloride or carbon tetrachloride. 

Two Du Pont patents (U. S. 2,381,- 
876 and 2,401,644) offer a basis for 
the third of these separation processes. 
According to these patents, the 50-50 
mixture from the reaction is fraction- 
ated to give sulfur dioxide and the 
azeotrope (containing 88 mole percent 
chlorine and 12 mole percent SO,). 
The azeotrope is converted to sulfuryl 
chloride, from which the excess 
chlorine is separable by fractionation. 
The sulfuryl chloride can then be con- 
verted to sulfur dioxide and chlorine, 
and the separation cycle repeated. 

Despite the aforementioned difficul- 
ties in the process, improvements dur- 
ing the war have helped to make it 
more feasible. Economically, much 
depends on the market for the by- 
products, since nearly two tons of salt 
cake and one ton of sulfur dioxide are 
made with every ton of chlorine. 

HC/Sulfur Trioxide — Similarities 
between this and the preceding proc- 
ess are readily apparent. If the HCl is 
made from salt and sulfuric acid, the 
same products are obtained; if by- 
product HC] is used, sulfuric acid is 
made instead of sodium sulfate. In- 
vestigations of the several phases of 
this process were made during the war, 
but as far as it can be determined, no 
pilot plants were operated in this coun- 
try. However, the research that has 
been done indicates that each reaction 
step takes place smoothly, with good 
yields. 

First step is the reaction to form 
chlorsulfonic acid at 70-100 deg. C.; 
second, the dissociation to sulfuryl 
chloride and sulfuric acid at 200-300 
deg. C.; and third, the decomposition 
of sulfuryl chloride at around 200 deg. 
C. to give sulfur dioxide and chlorine, 
which may be separated by methods 
previously mentioned. The process 
avoids some of the difficulties of the 
salt-sulfur trioxide reaction, offers valu- 
able byproducts, and seems to warrant 
further consideration, especially if 
cheap sulfur trioxide is available. 


PROGRESS IN GERMANY 


IG Farben Process—Shortly after 
V-E day, an Allied Technical Mission 
found in Oppau, Germany, an IG Far- 
ben pilot plant which had been making 
10 tons of chlorine daily by the oxida- 
tion of HCI. Plans for expansion to 25 
tons had been curtailed because of the 
war. This plant used a molten mixture 
of potassium chloride and ferric chlo- 
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ride as catalyst, similar to Grosvenor’s 
composition which Hercules will use. 

An interesting feature of the Farben 
oxidation was the removal of chlorine 
from the products by means of selec- 
tive absorption in sulfur monochloride, 
with recycle of the unreacted oxygen. 
The reactor gas was cooled, then 
scrubbed with 36 percent HCl to make 
more of the same. The chlorine-oxygen 
mixture was cooled and dried counter- 
current to concentrated sulfuric, which 
could be refortified in a vacuum evapo- 
trator. The dry gases were scrubbed 
with sulfur monochloride under pres- 
sure (8 atm.), preferentially absorbing 
the chlorine, and recycling the oxygen 
and some of the nitrogen if air was 
used in the oxidation. Chlorine was 
desorbed under pressure and was di- 
rectly liquefiable under these condi- 
tions without refrigeration. 

HCI Electrolysis—German _ tech- 
nologists had also developed an elec- 
trolytic method to make chlorine by 
electrolysis of concentrated hydro- 
chloric acid. A cell based on the proc- 
ess was operated at Wolfen, and 
despite the numerous difficulties en- 
countered in cell design and construc- 
tion, the unit appeared to work satis- 
factorily. 

In this country, Frank Low of West- 
vaco proposed a two-stage process to 
avoid some of the problems besetting 
the direct HC] electrolysis. A pilot 
plant based on this process was de- 
signed and operated successfully by a 
Westvaco group under the supervision 
of C. P. Roberts. 

The Westvaco process employs the 
electrolytic reduction of cupric chlo- 
ride, rather than HCl. In this elec- 
trolysis, chlorine is produced, along 
with cuprous chloride. In a second 
stage, the cuprous chloride is oxidized 
with air in the presence of HC] to re- 
generate cupric chloride. Other metal- 
lic chlorides can be used in place of 
the chloride of copper, but Westvaco 
has found none so suitable. The chief 
requirements are low electric power 
consumption in the first stage and com- 
parative ease of oxidation with air in 
the second. 

According to Westvaco’s findings, 
this process is superior to direct HC] 
electrolysis in simplicity of construc- 
tion and smaller power cost. At a cur- 
rent density of 100 amp. per sq. ft., 
the indirect process uses 0.4 kwh. per 
Ib. of chlorine, compared to 0.8 kwh. 


for direct HCl electrolysis. However; 


preferred operation is at a current 
density of 400 amp. per sq. ft., which 
brings the power requirements up to 
0.8 kwh. To a large extent, most of 
the problems of design and construc- 
tion have been overcome in the West- 
vaco pilot plant. The company be- 
lieves that where power costs are 
moderate and HCl is available as a by- 
product, this process compares well 
with other alternative routes. 


PROSPECTS ARE STRONG 


These are some of the leading con- 
tenders for the manufacture of chlorine 
without caustic as the need arises. 
Gains in technology strengthen the 
prospects that one or more of them 
will be used to the extent that demand 
for chlorine continues to outstrip that 
for caustic. The timetable of this trend 
has been pushed up by the defense 
program, which is bringing a 50 per- 
cent increase in electrolytic capacity in 
a period of less than four years. 

However, the shift towards other 
methods of making chlorine will be 
more gradual than would be expected 
on the basis of past growth. Compared 
to an annual growth rate of about 11 
percent for chlorine in the past thirty 
years, the next ten will probably see 
an increase of around 8.5 percent.* 
Meantime, the growth in demand for 
caustic at present price levels will 
probably be around 5 percent. 

To the extent that caustic producers 
are successful in finding new outlets 
and expanding old ones, the need for 
non-caustic processes for chlorine will 
be that much abated. Another factor 
that would check the trend, especially 
during the next ten years, is the likeli- 
hood that less caustic will be produced 
from soda ash. At the present time be- 
tween 15 and 20 percent of the caustic 
supply is made from soda ash. How- 
ever, the increased cost of making soda 
ash and the resulting pressure for 
higher ash prices portend the eventual 
loss of the bulk of this caustic supply. 
By 1960, this curtailment should 
amount to about 350,000 tons, about 
10 percent of today’s total caustic sup- 
ply. This, of course, would mean a bet- 
ter market for electrolytic caustic. 

For the long-range outlook, utiliza- 
tion of HC] assumes primary impor- 
tance. If profitable markets continue 
to develop for HCl as an industrial 


*For basis of these nds, see author’s 
Week 


th: 
report in Chemical of April 4, 1953, 


page 238. 
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acid, less acid becomes available for 
chemical conversions, and the incen- 
tive for such conversion is also re- 
duced. 

Despite marked improvement in the 
economy and range of HCI transpor- 
tation, about half the supply of 
byproduct should be available for 
chemical conversion. This would be 
by either of two routes—using the 
HCl to make chlorine, such as out- 
lined in this article, or using the HCl 
instead of chlorine, thereby conserving 
chlorine supply and correspondingly 
reducing chlorine demand. This latter 
use is exemplified by the Raschig 
phenol process or the production of 
vinyl chloride and ethyl chloride with 
HCl.* Other HCl possibilities in 
chlorine conservation are in such im- 
portant applications as Dow’s mag- 
nesium-from-sea-water process, in mak- 
ing titanium chloride and other cases 
where chlorine is now used. 

Finally, in gaging these long-range 
trends, it should not be overlooked 
that manufacturing and shipping econ- 
omies in electrolytic chlorine-caustic 
will naturally enhance its competitive 
position vis-a-vis these other chlorine 
processes. Much has been done along 
these lines during the past few years. 
In manufacturing, the trends have 
been toward larger and more efficient 
cells and making use of the byproduct 
hydrogen for ammonia production and 
other processes. In shipping, some of 
the most notable signs have been the 
greater use made of water transport; 
larger unit cars for chlorine; and ship- 
ping more caustic in the form of 73 
percent solution, rather than as 50 per- 
cent. 


ONLY QUESTION OF TIME 


All these considerations will have a 
bearing on when, where and to what 
extent any of these processes to make 
chlorine without caustic will be 
needed. However, the evidence that 
they will be needed seems to be con- 
vincing. 

Most of this additional chlorine 
would be derived from byproduct HC], 
and the Deacon process appears to be 
more generally applicable for more lo- 
cations than the other candidate proc- 
esses. All of them are technologically 
feasible, although further refinements 
are to be expected. 

These processes seem entirely com- 
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* But not where the HC! is made by com- 
bustion of chlorine and hydrogen. 


May 1953—CuemicaL ENGINEERING 





parable on the basis of operating cost. 
Almost all of them are in the bracket 
of $25 to $35 per ton of chlorine out- 
put for plants that make 35 to 50 
tons of chlorine a day. 

The modernized Deacon process as 
a source of chlorine will come in for 
serious consideration when a supply of 
byproduct HCl exceeding 25 tons a 
day is available; when the need for 
chlorine is much heavier than the need 
for caustic; and when the HCl is not 
readily marketable or usable nearby. 
The new Hercules plant meets these 
criteria and, in addition, the freight 
bill on its purchased chlorine is another 
persuading influence. Other byproduct 
HCl producers who are somewhat 
similarly situated from an economic 
standpoint will be subject to a similar 
pull, but in varying degrees depending 
on the particular size and site of their 
operations. What an operator would 
do who makes electrolytic chlorine- 
caustic and also has large amounts of 
HC] resulting from chlorinations—as 
quite a few have—is yet another case 


Selected Patents Relating to Production of Chlorine Without Caustic 


Improved catalyst and temperature control 
Addition of HCl, faster reaction 

Separation of chlorine and 80s 

Separation of chlorine and NOs 

Oxidation of liquid NOC! 

Promoted catalyst, excess HCl 

Separation of chlorine and SO: 


Oxidation of chlorine-8O: mixture 
Oxidation of chlorine-SOz mixture 
Separation of chlorine and 8O: 
Separation of chlorine and SO: 


Chemical Founda- 
tion 

Du Pont 

Du Pont 

Du Pont 

Solvay Process 


2,340,961 


2,375,001 
2,375,002 
2,875,011 
2,377,138 Sait-nitric 


Azeotropic separation of chlorine and SOs 


2,303,229 Separation of chlorine and SO, 
2,401,644 Salt-S0r Separation of chlorine and SOx 
2,415,152 Combination Salt + 80: -» HCl; HCl oxidation -> 
chlorine 
to be settled. 2,415,358 Salt $0, Manufacture of chlorsulfonates 
Of the other processes that make 2,418,930 i HCl oxidation ‘Two-stage with air and copper chloride 
chlorine without caustic, practically all — HCl exidetion Regeneration of copper cotelyel 


2,381,876 Du Pont Salt- SOs 


Hercules 
Du Pont 


“ay ? 2,436,870 HCl oxidation Two-stage with fluidized metal oxide catalyst 
of them are competitive process-wise, 


but of more limited application for 
various reasons. The chlorsulfonic 
process should have a source of by- 
product sulfur trioxide, though a 
nearby source of brimstone or byprod- 
uct sulfides might be adequate. Elec- 
trolytic methods to get chlorine from 
HCI are specific for areas where power 
is cheap and markets for caustic only 
lightly established. The Westvaco 
process seems to have a definite edge 
over direct HCI electrolysis in such 
instances. 

The nitrosyl chloride process used 
by Allied has considerable flexibility 
and should see further growth, pro- 
vided suitable markets are found for 
the sodium nitrate and other products 
which the plant can produce. Other 
and equally desirable sites are limited 
in number, but the process starting 
with salt, rather than byproduct HCl, 
can be of a size geared to the market 
rather than the amount of raw mate- 
rial. 

Making chlorine from salt and sul- 
fur trioxide also has a similar potential 
advantage. A near-at-hand market for 
the sodium sulfate and sulfur dioxide 
produced is a necessity, however, and 
the sulfur trioxide should preferably be 
byproduct. Despite some difficulties 
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2,468,766 
2,470,073 
2,577,808 


Foreign Patents 
Br. 584,790 


Can. 439,226 
Can. 458,795 


Can. 458,796 1949 Westvaco 


which seem inherent to this process, a 
plant making chlorine this way might 
enjoy success near a center of pulping 
operations in the South. 

On the basis of economic estimates, 
the annual market for chlorine without 
caustic will be about 200,000 to 300,- 
000 tons greater in 1960 than now. 
Part of this will be supplied by expan- 
sion of existing electrolytic non-caustic 
processes, but most will come from 
non-electrolytic processes starting with 
HCl. The potential in the next eight 
years should be 10 to 20 times as big 
as the new Hercules plant capacity, 
though probably less than 5 percent of 
the expected chlorine output at that 
time. 


CHOICE OF ALTERNATIVES 


For those who seek to apply these 
new developments, the problem will 
consist largely in matching the process 


to the operation and location. Mean- 
while, modern technology and eco- 
nomics have streamlined and rejuve- 
nated the once-moribund Deacon 
process. The last word is yet to be 
spoken—there is still room for im- 
provement and further developments. 
But even now, sound chemical engi- 
neering has provided more flexibility 


in chlorine production and has re- 


moved a possible barrier to chlorine 
growth. 
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THEORY can aid practice in improving your . . . 


Design of Hoppers for Use 


Many bulk materials tend to arch and “hang up” in storage 
hoppers. But the trouble will often yield to a mingling of sound 
theory with good practice in hopper design. Here’s how. 


CHESMAN A. LEE 


Structural engineers agree on the 
theoretical basis for designing storage 
hoppers for strength. For them a bin 
is merely a group of surfaces loaded 
with pressure forces according to the 
theory laid down by Coulomb (circa 
1795). Rankine and many others car- 
ried on the theoretical work. Develop- 
inent was stimulated by the collapse of 
a large bunker at Paterson, N. J. in 
1897 and a consequent discussion over 
a period of months in Engineering 
News. There is no longer any excuse 
for the structural failure of a storage 
hopper. 

On the other hand, failure of an 
overhead storage bin to be easy to use 
—that is, to discharge its contents 
easily—is rather common, but not 
very spectacular. No books have been 
written about it and no fellowships 
have been established to study the 
problem. The many failures along 





C. A. Leg, engineer with Darling 
& Co., Chicago, for more than 30 
years, has a flare for putting funda- 
mentals to practical use. Readers will 
remember his latest article, April 1952, 
in which he discussed both good—and 
fallacious—ideas in hopper design. 
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this line have been countersigned by 
dents hammered into the lower hop- 
per walls in the effort to develop and 
maintain a satisfactory flow. 

It has been suggested that rheolog- 
ical theory could be refined with 
further study so as to cover the flow 
of solid material through storage hop- 
pers. The idea is that by knowing 
more about flow of materials we could 
do more about inducing hopper flow. 
It is my claim that there is no basis 
for this hope. Instead, I believe there 
is a simpler solution and that we al- 
ready have sufficient theoretical knowl- 
edge to cover the situation. We need 
guidance in projecting available theory 
into practice. The same distribution 
of pressures exists in the use of a 
hopper as was made the basis of struc- 
tural design—but Coulomb’s theory 
should be sufficient for our needs. 

Those with time for study will be 
well rewarded by reading the old clas- 
sics—Ketchum’s “Wall, Bins, and 
Grain Elevators,” and Cain’s “Earth 
Pressures, Walls and Bins.” A recent 
book of interest is Terzaghi and Peck’s 
“Theoretical Soil Mechanics in Engi- 
neering Practice” (John Wiley & Sons, 
1948). © 


So far most of the thinking along 


this line seems to have done by so- 
called “practical men.” Some very 
plausible features of design have been 
suggested and at least one was 
patented. When one of these features 
is not completely successful, it is easy 
to excuse because of the particular 
material being handled. In other 
words: we expect some trouble with 
most materials—and a lot of trouble 
with some. We can achieve a high 
degree of satisfaction, and with it eco- 
nomical design, if we can re-word that 
statement as follows: avoid trouble 
with most materials, and minimize the 
trouble with some of the others. 
While a theoretical basis is required 
for our design, I believe such theory is 
not too complicated for the practical 
man to understand. This article hopes 
to make it clear. 

The first thing to do is to clear 
away certain ideas that interfere with 
our grasp of the problem. It can be 
stated that granular materials move 
downward towards the hopper outlet 
in streamline fiow, but that non-granu- 
lar and cohesive materials move by the 
continual collapsing of arches at vari- 
ous heights above the outlet. For 
some materials the word “continuous” 
can be substituted for “continual” and 
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those materials may be regarded as 
granular. It is evident that observa- 
tion based on one type of flow can not 
be expected to govern successful de- 
sign with the other type of flow. For 
instance a vertical side in a hopper will 
actually speed up the discharge of a 
batch of granular material, but is 
slightly detrimental in the case of 
materials which arch. This has been 
found to be true and in both cases is 
strictly in accord with expectation 
based on theory. Restated: flow itself 
is not ordinarily a problem; the prob- 
lem is to get flow started in the first 
place. 


WHAT CAUSES ARCHING 


At this point a simplified discussion 
of arch action seems to be in order. 
An arch may be considered as a curved 
system of pressure forces springing 
from one supporting surface to the 
other. This definition is convenient 
in explaining the way granular mate- 
tials—such as grain—act in deep bins; 
and also in explaining the slight re- 
duction in pressure actually observed 
with granular materials at the foot of 
a vertical side in a shallow bin. It 
would be natural to assume that arch 
forces intersect the wall at 90 deg., 
but this is not so. Assume material 
flowing downward between two par- 
allel walls. There is pressure against 
the walls and a frictional drag. For a 
unit height a triangle of forces may be 
drawn as shown in Fig. 1. The lateral 
forces, it is evident, must be inclined 
at the wall but are horizontal at the 
center. Thus we have an arched sys- 
tem of pressure forces between two 
parallel walls. 

It is not so obvious that the lateral 
forces at the wall are inclined (at the 
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same angle) even under static condi- 
tions, i.e., with nraterials at rest. How- 
ever the well-known Janssen analysis 
for pressures in a deep bin is based 
directly on that assumption. Arch 
action is postulated even for granular 
material at rest in the bin. This 
analysis may seem far-fetched but the 
only other solution known to me, the 
one developed by Wilfred Airy, is 
considerably more complicated. The 
Janssen analysis gives results closely in 
accord with experimental findings. 

An arch may be more convention- 
ally defined as the structure containing 
the system of compressive forces. In 
the case of granular materials the arch 
is not self-supporting but rests upon 
material beneath. With that under- 
standing, this definition is quite con- 
sistent with the Janssen analysis. This 
second definition has obvious applica- 
tion to cohesive materials. Assume 
an irregular arch left after material 
beneath has been discharged. There 
are two destructive tendencies: Mate- 
tial hanging from arch may fall, pull- 
ing material with it out of the arch 
proper; material in the arch is under 
compression and there is a spalling 
tendency on the lower side of the 
arch. If the span is too great, the 
arch collapses and material is dis- 
charged. On the other hand, arching 
with a high degree of curvature is in- 
herently stronger. Compressive forces 
on the under side are less, and so is 
the spalling tendency. 

We have already seen that a vertical 
side in a hopper speeds up the dis- 
charge of granular materials, but is a 
hindrance with cohesive materials. We 
are now ready to explain and justify 
these statements. In Fig. 2 the com- 
pressive forces in an arch intersect the 
wall at the angle 90 deg. + tan™ p’. 
Here yp’ is the coefficient of sliding 
friction of material against wall. The 


center of curvature is located easily 
as the intersection of the normals 
drawn to the force resultants at the 
walls. In Fig. 2 two diagrams have 
been combined. One is for a sym- 
metrical hopper; the other shows the 
effect of making one side vertical. 
Obviously the arch is inherently 
stronger (shorter radius of curvature) 
with a vertical side. Experiment shows 
that a vertical side reduces the pres- 
sure on the bottom even with granular 
materials. More of the weight is car- 
ried by friction, that is, by the walls 
themselves. 

We must now reconcile these state- 
ments with the experimentally deter- 
mined fact that a vertical side speeds 
up the discharge of granular materials. 
Material does not slide down the slop- 
ing sides of a hopper bottom until 
material in line with the opening has 
been discharged. Even with granu- 
lar material, it slides down a fairly well 
defined surface (plane of rupture) 
which is rather steeply inclined. This 
surface will be discussed later. The 
point of interest now is that there is 
more friction when material slides on 
itself than if it were sliding on the 
side of the hopper. A straight side 
provides an appreciable area with a 
lower coefficient of friction, and free 
flow is speeded up accordingly. Thus 
a straight side speeds up the free flow 
of granular material but is detrimental 
with materials that arch. Hence there 
is no inconsistency. 


WEDGE OF MAXIMUM THRUST 


Referring to Fig. 3, the wedge of 
material above the arbitrarily selected 
plane AC may be considered as trying 
to slide down that plane. It is held in 
position by the plane and the retaining 
wall AB. A triangle of forces may be 
drawn using the resultants of the sev- 

(Continued on page 200) 
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Fig. 5—POKE HOLES, and a dust-sealed cover, are useful details. 





Fig. 1—Corrosion of this pipe could have been prevented by the use of cathodic protection. 


Cathodic Protection Can Save 
Chemical Process Equipment 


Techniques are developed to the point that application 


to chemical process equipment can now be made. Here’s a summary of 


the know-how to date that may help cut your corrosion losses. 


L. P. SUBRABIN 


Widespread recognition of cathodic 
protection for the prevention of cor- 
rosion on buried oil and gas pipelines 
and on various stee] structures sub- 
merged in water has directed consid- 
erable interest toward its application 
to chemical process equipment. 

Objectives when considering the 
use of the cathodic protection princi- 
ple are: (1) use of steel or less costly 
alloys for the fabrication of process 
equipment, (2) extending the service 
life of present process equipment, (3) 
reducing contamination of the prod- 
uct, and (4) practical and economic 
maintenance of existing buried or sub- 
merged plant structures. 

Intense corrosive conditions and 
the complex physical conformation 
sometimes met in chemical process 
equipment has discouraged applica- 
tion of cathodic protection systems to 
this equipment. Nevertheless, funda- 
mentals of cathodic protection are 
now well established. Availability of 
more suitable engineering materials 
for such components of cathodic pro- 
tection systems as anodes and insula- 





L. P. Suprasi is research director 
of the Electro Rust Proofing Corp., 
Belleville, N. ]. 
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tion encourage extending its use to 
corrosion problems heretofore con- 
sidered as doubtful applications. 


What It Is 


Cathodic pretection is the use of an 
applied current from an _ auxiliary 
anode to prevent or retard the corro- 
sion of a metal which has been made 
the cathode in the corroding media. 

A concept helpful in understanding 
the relationship between potential, 
resistance, and current found in a 
natural electrochemical corrosion cell 
and in the application of cathodic pro- 
tection can be established by the use 
of Kirchoff’s laws. 

The local action current i, in the 
natural corrosion cell is then expressed 
as follows: 


te = ig @ i, = (He — E.)/(Re + Re) (1) 


Where E, = anode potential 
E, = cathode potential 
R, = anode resistance 
R, = cathode resistance 
i, = anode current 
i, = cathode current 
E, and E, are the polarized poten- 
tials of the local anode and cathode 
respectively, and represents the open 


circuit potential and the complex 
effect of the e.m.f. developed by con- 
centration polarization. The IR drop 
form of polarization caused by the re- 
sistance element is considered sepa- 
rately. 

The effect of an applied protective 
current i, upon the corrosion current 
in flowing into the electrolyte from 
the anode (1 amp./yr. represents 
about 20 Ib. of iron) can be best 
understood when we assume that 
E., E, and R, and R, are unchanged 
at the instant that the protective cur- 
rent is applied or interrupted. 


te = (Hy —E.)/(Rat+Rs) —ip (Re)/(Rat+Re) (2) 


Thus, it can be seen that the corrod- 
ing anodic current i,, at’ the instant 
protection is applied, is equal to the 
local action current i, less a portion of 
the protective current i, which is de- 
termined by the function R./R, + R.. 
Protection is complete when i, = 0. 

The positive current I, for full pro- 
tection is: 


I, = (1 + Re/R.) (Ea — E.)/(Ra + Re) (3) 


A study of these relationships show 
that factors which increase the rate 
of depolarization will increase the local 
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action current i, in the natural corro- 
sion cell as well as the protective cur- 
rent I, needed for complete protection. 

Higher concentrations of oxidizing 
agents (such as Cl,, O,, Fe++*+), tem- 
peratures, and velocities are among 
the environmental factors which in- 
crease protective requirements.” 

Deposited coatings such as CaCQ,, 
which impede O, diffusion, and re- 
sistive coatings will reduce the pro- 
tective current requirements. Among 
the resistive coatings with which 
cathodic protection is often used are 
vinyl coatings and glass fibre and/or 
asbestos-reinforced coal tar enamels. 
Best overall results are usually ob- 
tained when the cathodic protection 
is controlled so that corrosion activity 
at the coating flaws ceases, and no 
excess current is applied to damage 
the coatings by ampere hour effects 
such as hydrogen evolution, produc- 
tion of alkali, and electroendosmosis.* 

Best corrosion control procedure for 
a specific problem may be a combina- 
tion of one or more of the conven- 
tional methods: coatings, materials, 
chemical treatment, and _ cathodic 
protection. Cathodic protection is 
unique in that it is a dynamic effect 
which can overcome all corrosion cur- 
rent whereas the other methods im- 
pede corrosion current by resistive or 
polarization effects. 

Eq. 3 suggests that at any instant 
the applied current required to stop 
corrosion is never less than the local 
action current but can be greater as 
determined by the ratio of R./R.. The 
cumulative polarization effects of the 
applied current may in time lower 
the protective current requirements 
below the initial local action current 
of the unprotected metal. In some 
instances, where the protectiye cur- 
rent reduces the resistive cathode film, 
the protective current requirements 
conceivably can increase with time. 

Though some similarity exists in the 
influence of environmental factors 
upon the local action current and the 
total protective current required, a 
consistent proportionality between the 
two does not exist. 

Since it has been shown that at 
any instant the protective current re- 
quirements are at least equal or greater 
than the local action current, a rough 
approximation of the protective cur- 
rent needed may be obtained by mul- 
tiplying the current equivalent to the 
local action corrosion by 2 and 3 re- 
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spectively. It becomes evident that 
in instances of high penetration rates 
very large protective current flows will 
be needed. 


Local Action Current Equivalent for Tron 


Equiv. 
Current Density, 


Corrosion Rate 
In. per Yr. Ma. per Sq. Ft. 


In many instances the high pro- 
tective current and large equipment 
requirements would eliminate consid- 
eration of cathodic protection by eco- 
nomic and/or practical factors. 


Anode Selection 


Some typical anode materials used 
in applying protective current are 
shown in Fig. 2, The selection of 
anode material and current source is 
often determined by economic and 
physical factors rather than perma- 
nence of service. 

Platinum is often used in the form 
of a small diameter wire or by clad- 
ding a rod of copper, nickel, or other 
conductor. An insulated conductor 
contacting the platinum wire at fre- 
quent intervals along its length over- 
comes the rapid attenuation of pro- 
tective potential resulting from the 
comparatively high lineal resistance of 
the platinum wire. A rectifier or other 
source of d.c. potential is used to 
apply the protective current from the 
platinum anode. Since platinum 
usually exhibits noble properties in 
nearly all environments, the anodic 
reaction results in the production of 
O, or Cl, etc. The economics and 
practice of using platinum anodes re- 
quire careful consideration. 

Aluminum anodes are electrochem- 
ically consumed by the protective cur- 
rent with the formation of Al+++. The 
light weight, conductive properties, 
and the formation of Al (OH), which 
is not too objectionable in many in- 
stances, has resulted in widespread use 
of this material. A rectifier is required. 

Magnesium, as well as zinc, pos- 
sesses an inherent potential differ- 
ence when coupled with iron which 
causes the flow of protective current. 
The galvanic anodes are consumed in 
the protective process. Since a com- 
paratively limited potential difference 
is available to drive the protective cur- 
rent these anedes are used where the 
electrolyte conductivity is sufficiently 





Fig. 2~Anodes. 


high or in cases where the protective 
current requirements are low. Mag- 
nesium is cast in slabs or extruded into, 
bars or tape allowing a wide range of 
forms to meet in the design require- 
ments of cathodic protection. 

Graphite anodes exhibit some non- 
sacrificial properties and require a rec- 
tifier. In soils a granular coke breeze 
backfill is used to permit the gas 
formed to disengage from the anode. 
Cl, is generated on the graphite anode 
in sea water and salt brines. The O, 
anodically generated in sulphate solu- 
tions will cause more rapid deteriora- 
tion of the graphite anode. 

Magnesium anodes buried in soil 
are usually surrounded by a_ backfill 
of bentonite-gypsum and 5 percent 
sodium sulfate to obtain the maxi- 
mum protective output with the least 
amount of self-corrosion, 


Applications 


Most of the conventional applica- 
tions of cathodic protection on steel 
are in corroding environments having 
a pH range from about 5.0 to 10.0, 


BURIED PIPELINES AND TANKS 


Protection of buried pipelines is 
probably the best recognized applica- 
tion of cathodic protection. One oil 
refinery is impressing by means of 
rectifiers and graphite anodes a pro- 
tective current flow of over 12,000 
amp. to its buried piping.” 

Correction of stray current effects 
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Fig. 4—Open box ae cooler. Aluminum 


from d.c, equipment is illustrated by 
a midwestern paperboard plant in 
which the positive is grounded. Fail- 
ure of some of the buried cable (posi- 
tive) resulted in flow of current into 
the earth from the more distant build- 
ing structures. Significance of the re- 
sulting damage by the flow of current 
into the earth upon the building foun- 
dation and piping is evident. This 
problem was resolved by an electroly- 
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Fig. 3—Clarification equipment. Note rectifier and anodes. 


anodes are used here. 
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sis survey which provided recom- 
mendations for correcting d.c. system 
operation. 

In view of the complex inter-rela- 
tionship of the physical and the elec- 
trical elements involved in buried 
pipeline corrosion the best corrective 
measures can be established by a thor- 
ough survey. 

Protection of buried tanks and tank 
bottoms is usually accomplished by 














insulating the tank from foreign pip- 
ing and applying protective current 
from magnesium anodes or graphite 
anodes with an impressed current 


potential. 
RADIANT HEATING 


The heating of industrial plants, 
homes, and garages by means of pipe 
embedded in the concrete floor, 
through which hot water is circulated, 
has in some instances resulted in the 
external corrosion shown in Fig. 1. 
The condition illustrated occurred on 
the underside of a pipe laid directly 
on soft shale. Similar attack has been 
observed on pipe laid on porous con- 
crete. This problem can be overcome 
by completely surrounding the pipe 
with dense concrete and keeping it 
dry by suitable crushed stone and 
waterproof construction. 

Cathodic protection is being used 
to protect radiant heating systems 
where serious corrosion has occurred. 
This is done by applying a protective 
current flow from magnesium anodes 
or rectifiers and graphite anodes 
buried beneath the floor slab as re- 
quired to best treat the specific prob- 
lem. A protective current density of 
0.35 ma. per sq. ft. has polarized a 
properly constructed heating system 
to a potential assuring full protection. 
An over-all current density of over 
10 ma. per sq. ft. is required to pre- 
vent further attack in the instance 
shown in Fig. 1. In order to limit 
the metal areas being protected the 
radiant heating piping is insulated 
from all other piping by insulating 
flanges or couplings. 


CLARIFICATION EQUIPMENT 


Cathodic protection is well adapted 
for corrosion control on the sub- 
merged surfaces of clarification equip- 
ment such as that shown in Fig. 3. 

In one instance, at a water soften- 
ing plant in the midwest, cathodic 
protection was applied to four clari- 
fier equipment installations at 4 of 
the $45,000 cost of cleaning and coat- 
ing such surfaces in 1948. Severe pit- 
ting at the breaks in the original coat- 
ing was brought under control by a 
protective current flow of less than 
12 amp. on each clarifier. Recogni- 
tion must be given to the effect of 
the remaining original coating in 
keeping the protective current require- 
ments at a low value. 


Cathodic protection is applied to 
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clarifiers such as that shown in Fig. 3 
used for water softening, pulp mill 
white water clarification, and in the 
treatment of oil field brine. 


CONDENSER AND HEAT EXCHANGER 
WATER BOXES 


In Fig. 4 the aluminum anodes 
used for the protection of a midwest- 
ern oil refinery open box type cooler 
are shown after one year’s operation. 
The rectifier and fittings are explosion 
proof. A total area including tank, 
baffles and tubes of about 4,500 sq. ft. 
were fully protected by 20 amp. of 
protective current. An annual repair 
cost of over $3,000 was nearly elimi- 
nated by the application of cathodic 
protection. In sea water similar cool- 


ers are often protected by means of ° 


magnesium anodes. 

Magnesium anodes are used in 
water boxes of condensers and heat 
exchangers to prevent corrosion and 
graphitization particularly where salt 
water is used for cooling. 


MARINE APPLICATIONS 


Protection of sheet and H piling of 
docks is an illustration of the appli- 
cation of cathodic protection to struc- 
tures which are not readily accessible 
for repair or cannot be treated eco- 
nomically by other methods of cor- 
rosion control. A 150 amp. rectifier 
and graphite anodes are used for the 
protection of the sludge loading dock 
shown in Fig. 5. Magnesium anodes 
are used in the earth fill between the 
sheet piling and bulkheads to protect 
the sludge pipe. 

Magnesium anodes are finding an 
effective application in tanks of ships 
used for both ballast and cargo. In 
Fig. 6 the removal of all rust scale and 
the deposition of calcareous salts is 
shown. Of particular interest is the 
evidence of so-called “throwing 
power” observed by the effect in the 
remote corners of the tank and over 
the surface of the heating coils. Such 
a favorable distribution of protective 
effect on a bare surface will occur only 
in highly conductive electrolytes such 
as sea water. These tanks can be used 
for carrying certain vegetable or ani- 
mal oils after wire brushing any loose 
white deposit and leaching any soluble 
alkali with fresh water. 


TANKS 


Cathodic protection is widely used 
in sprinkler and’ general service water 
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Fig. 5—This loading dock is protected with 150-amp. rectifier, graphite 


Fig. 6—Magnesium anode protecting ship tank. 


storage tanks, brine storage tanks, and 
hot water generating tanks. Fach ap- 
plication must be considered sepa- 
rately to establish the best design and 
selection of materials. In northern 
areas, where ice forms in some tanks, 
the use of aluminum anodes (17-ST) 
is most practical. A new set of alumi- 
num anodes is installed as soon as the 
ice has melted. Sufficient anode ma- 
terial is used to be consumed during 


the “corroding season” so that the ice 
forming the next winter will not dam- 
age the anode suspension. Corrosion 
rate is negligible when ice is in the 
tank. 

Cathodic protection has been effec- 
tively applied to a lime-soda solution 
tank, used to treat water in a hot 
process softener, to which 1 Ib. of 
chlorinated lime for every 30 gal. of 
solution had been added. Within 
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two weeks after’the chlorinated lime 
treatment began pits 4 in. in depth 
covered with a black mass of iron 
oxide were observed on the walls of 
the solution tank. An applied current 
density of 20 ma. per sq. ft. was 
needed to prevent further attack. The 
chlorinated lime was used to oxi- 
dize the ammonia in the evaporator 
- makeup water for a high pressure 
steam generating plant to reduce cop- 
per pickup from Muntz metal and 
arsenical copper tubes of condensers 
and heat exchangers. 


ALUMINUM AND NICKEL 


Zinc coupled to aluminum is being 
used to protect the waterside of alumi- 
num heat exchangers, jacketed tanks, 
and other equipment. Since alumi- 
num is amphoteric, special care must 
be taken not to apply an excessive 
current flow to produce alkali which 
attacks aluminum.* Clad aluminum, 
by having a surface layer more anodic 
than the base metal, in effect applies 
cathodic protection to the base metal. 

The pickup of nickel ion from 
nickel concentrators used in the pro- 
duction of caustic is accomplished by 
applying protective current from an- 
odes of nickel. A nickel anode can be 
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eral forces. A succession of force tri- 
angles may be drawn for the wedges 
above various trial planes as was done 
in Fig. 3a. Obviously there is one case 
for which thrust against the wall will 
be a maximum. Coulomb stated that 
the actual thrust against a wall is the 
maximum value as determined above, 
and this wedge of material is termed 
“The Wedge of Maximum Thrust”. 
The plane is called the “Plane of Rup- 
ture”. Strictly speaking it is not a 
plane but has a slight convexity up- 
ward, or downward, according to 
whether the material is granular or 
non-granular. Note that this plane 
is always well above the natural angle 
of repose for the material in question. 

Leygue experimented with small 
movable retaining walls holding back 
visibly stratified granular material be- 
tween glass sides. He established the 
fact that when the wall was tilted or 
moved (Fig. 4) the material behind 
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used since it is not attacked more 
readily in a concentrated caustic solu- 
tion than the unprotected metal.” 

Cathodic protection has been 
shown to be effective in preventing 
crevice corrosion and pitting on nickel, 
Types 302 and 316 stainless steel, 
and Monel in sea water.* 


Potential Applications 


Although cathodic protection has 
been proved capable in laboratory 
studies of preventing or retarding in- 
tergranular attack on iron’ and alu- 
minum,’ season cracking of brass,” 
and corrosion of iron by concentrated 
caustic® and by stronger acid solu- 
tions,’ practical application has only 


been slightly touched. Full scale test . 


installations for studies are limited by 
cost and risk. 

Best plan of attack appears to be 
one in which experimental corrosion 
test units are installed within the op- 
erating equipment so that all possible 
conditions to be met are included in 
the study. In such studies, there 
should be both anodic and cathodic 
test specimens, with controlled cur- 
rent as well as control specimens. If 
stress corrosion or hydrogen blistering 


it slid down this same plane of rup- 
ture, breaking the visible strata. Obvi- 
ously if material were to be drawn off 
from the foot of the wall, movement 
of material above would again be by 
sliding down the plane of rupture. 
This is the case in storage hoppers. 

With a storage hopper, especially 
when it is cylindrical, the surface of 
rupture is strictly speaking not a plane. 
However we are entitled to take a 
cross-sectional slice of infinitesimal 
thickness for analysis. In that case 
the surface of rupture can be consid- 
ered as plane. 


NON-GRANULAR MATERIAL 


This rather extensive discussion is 
intended to show that, when handling 
difficult materials, the design of bins 
should have arching of the material 
as the main consideration. The least 
slope of a hoppered bottom should be 
such that the valley angles are defi- 
nitely self-cleaning. It is somewhat 
preferable that no side should be very 
steep (except for a batch hopper); of 
course, there is no point in having a 
straight side. 


is involved, stressed specimens similar 
to those used by Schroeder and Berk’ 
would be helpful in evaluating the 
problem. In structures having several 
zones of characteristic activity, corro- 
sion test units should be installed in 
each zone with provision made to 
measure potentials and current flow 
between the specimens in the zones 
during stages of operation. Such a 
study may be helpful in establishing 
the stage of the operation during 
which the most severe corrosion oc- 
curs. 
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The most desirable feature of de- 
sign is to have an outlet that is large, 
in proportion to the difficulty expected 
in handling the particular material. 
Offset against this, though, is the fact 
that the discharge gate may be too 
hard to operate, if it is too large. The 
only desirable feature I see in a 
straight side for a hopper is that a 
“poking pocket” can be installed above 
the gate as in Fig. 5a to aid in getting 
flow started. Such a poking pocket 
can be a real help. With more diffi- 
cult materials, it can be enlarged to in- 
clude the entire bottom of the hopper. 
It is then an “expansion-hopper,” 
as in Fig. 5b. In either case a dust- 
sealed cover, Fig. 5c, is of value. 

When a teally dependable flow is 
required, the outlet can be larger still 
and a mechanical feeder installed to 
regulate the flow. (Mechanical arch 
breakers can also be used. See Chem. 
Eng., Nov. 1952, pp. 163-178.—Ed.) 
It must be realized that certain mate- 
tials, such as wood chips, require either 
expensive design or somewhat costly 
handling. In general, however, some 
compromise can be worked out. 
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Heat Exchanger Costs Today 


Here you will find not only unit costs but also 


factors influencing selection of type. By combined use of the physical data 


tables with the cost curves you get a comprehensive evaluation. 


FRANK L. RUBIN 

.NotEe:—This article is the first of a 
series on heat exchanger costs. Com- 
ing: Further information on shell and 
tube exchangers which will include the 
effect on cost of increasing design tem- 
perature and pressure.—Epiror. 


hearane heat transfer equipment 
exists in a wide variety of designs. 
For almost any service, several dif- 
ferent designs may be used. In 
evaluating these one may consider 
initial cost, installation cost, size, 
weight, maintenance charges, prob- 
abilities for leakage, replacement part 
costs, expected life of equipment and 
applicability to other services. 


Basis For Evaluation 

Initial Cost—The prices given in this 
article were those in effect in February 
1953 unless otherwise noted. Varia- 
tions from this date are due to the 
physical impossibility of collecting 
such data from numerous sources 
simultaneously. ‘To make costs cur- 
rent at any particular time the reader 
is advised to adjust our costs using 
equipment indexes such as the Mar- 
shall & Stevens Indexes in Chemical 
Engineering. 

Many manufacturers have contrib- 
uted to the data herein presented. 
Every attempt was made to keep the 
costs on a directly comparable basis. 





Frank Rusin of Catalytic Con-. 
struction Co., Philadelphia, Pa. writes 
with authority based on a broad in- 
timate knowledge of heat transfer 
equipment. Recently he has been 
working as a job engineer in both the 
Proposal and Project Engineering Di- 
visions of his company. Previously 
he acquired seven years of experience 
as a heat transfer engineer with an- 
other large engineering firm. 
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For a variety of reasons this could not 
always be done. For instance, Pyrex 
cascade coolers require hangers which 
are not furnished by the manufac- 
turer; standard impervious graphite 
cascade coolers do not require such 
hangers. 

Directly competitive units do not 
always sell for the same price. Reput- 
able manufacturers, who furnish 
process and mechanical guarantees, 
often carry higher overhead charges 
than competitors, who do not furnish 
such guarantees. Shop facilities and 
procedures vary so that certain manu- 
facturers may be directly competitive 
for a particular design in a given 
range of sizes and materials; outside 
of this range their costs may not be 
comparable, 





Remember these facts: 


1. Costs are manufacturers’ selling 
prices for February 1953, unless 
otherwise noted. 


2. Installation costs are not~ in- 
cluded, unless so noted. 


3. To adjust costs to date of esti- 
mate, use equipment cost indexes, 











Two exchangers with identical sur- 
faces will not necessarily produce the 
same amount of heat transfer in a 
given service. Internal design features 
are of vital importance. Not all fab- 
ricators have the engineering experi- 
ence and industrial know how to pro- 
duce maximum heat transfer. 

Exchanger selling prices are deter- 
mined by costs of materials, fabricat- 
ing charges, and manufacturer’s over- 
head. Prices are not a function of the 
service of the heat exchanger but 


rather are based upon type of construc- 
tion, 

A conventional floating head ex- 
changer as illustrated can serve as an 
exchanger for two process fluids, as a 
cooler with a process fluid and water, 
as a heater with steam and a process 
fluid, as a condenser with a vapor and 
water, or as thermosyphon reboiler 
with a process fluid and a heating me- 
dium. Nozzle positions, number and 
arrangement of baffles and tube side 
passes, and direction of flow would 
be varied to meet specific service re- 
quirements. 

Every attempt has been made to 
limit exchanger costs to the reaim of 
equipment commonly sold. For ex- 
ample, fin-tube double-pipe elements 
are discussed only for the standard 
lengths and most commonly used 
combination of inner tubes, fins, and 
outer tubes. Small exchanger costs 
are plotted on the basis of equipment 
sold—shorter tubes for smaller diam- 
eter exchangers. 

Installation Costs—A shell and tube 
exchanger generally has the minimum 
installation cost since one need only 
connect piping to the two inlet and 
the two outlet nozzles and to bolt the 
cradles (or supports) to pedestals. 
Double pipe exchangers, cascade 
coolers, submerged sections, etc, usu- 
ally must be installed section by sec- 
tion, and installation charges are often 
relatively high. Racks, collecting 
basins or steel tanks must be pro- 
vided. Unless specifically mentioned, 
these installation costs are not in- 
cluded in this and other articles to 
appear in future issues. 

Size and Weight—These are generally 
of little importance in the design of 
new plants. However, in existing 
plants available space and load bearing 
facilities may be limited. In mobile 
units, particularly aircraft, size and 


201 








Shell cover , 


‘ = / 
‘ / 
¢ 

4 
4 





Shell side inlet 
Connecting ; 
plece 


Shell, Tubes 


Bottles 
4 i ! 


Tube side outlet 

















Floating 
tube sheet -\-~- 





_Floatin 
_-* Supporting plote 





flooting--"~ 
heod cover 





7“ 7 


_- Split backing ring 








heod 








Shell side outlet 




















bid 





~ 


“Channel 
' 
Tube side inlet 








Design and Construction 


SHELL AND TUBE split backing ring floating-head exchanger combines reliability with end-use flexibility. 


weight are of major significance. 
Freight and installation charges are 
a function of weight and size; data are 
furnished for most designs dis- 
cussed in this paper. 

Maintenance Charges—If frequent 
cleaning is required the construction 
employed should facilitate cleaning. 
The same applies where maintenance 
is anticipated for corrosive or erosive 
reasons. 

Where frequent cleaning is ex- 
pected a channel (consisting of chan- 
nel barrel with integral nozzles and 
separate channel cover) should be used. 
It is only necessary to remove the 
channel cover in order to examine or 
clean the tubes. 

Where infrequent cleaning of the 
tube side of a shell and tube ex- 
changer is encountered, the use of a 
bonnet (single piece tube-side header) 
is desirable. It is necessary to dis- 


connect the tube side nozzles from 
the piping before removing the bonnet 
for inspection or maintenance of the 
tubes. 

Some exchangers have both a chan- 
nel and a bonnet. This combination 
can only exist where there is an odd 
number of tube-side passes. 

The bonnet type of construction 
eliminates one joint and gasket; this 
reduces both cost and the possibilities 
of leakage. Where the shell side of 
the exchangers must be cleaned the 
more expensive pull-through type 
floating heat exchanger may be pre- 
herred to the conventional split ring 
floating-head design. 

In both designs it is necessary to 
unbolt the channel from the shell 
flange at the stationary tube sheet be- 
fore removing the bundle. The “pull- 
through” bundle may then be re- 
moved, The more conventional de- 


sign requires that shell cover, split 
backing ring and floating-head cover 
be removed before the tube bundle 
can be removed. 

Where chemical cleaning is pos- 
sible, maintenance for cleaning pur- 
poses is relatively simple. Where 
mechanical cleaning of the shell side 
of the exchanger is necessary tubes 
arranged on square pitch with wide 
cleaning lanes are desirable to simplify 
the operation. 

Leakage—Leakage should be con- 
sidered. Where it is of little import- 
ance the packed floating-head design 
in low pressure service provides a rela- 
tively inexpensive type of removable 
bundle exchanger. Where it is unde- 
sirable the more expensive full float- 
ing head design may be used. (The 
welded, fixed-tube-sheet design has 
the least probability of leakage.) 
Where mixing of the two fluids must 
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BLIND GASKET is not replaceable. 
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EXPANSION JOINT acts like spring. 


PACKED HEAD allows bundle removal. 
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¢ cost, Thousonds of Dollars; Weight, Thousands of Pounds 





30 





20 























iis 








{ 


va 


‘Steel cost 





Le 





ee 















































2 4 6 





Heat Tronsfer Surface per Shell, Hundreds of Sq. Ft. 
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150 Psi., Tubing % 
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150 Psi., Tubing 1 In. O. D. x 16 Ft. 

Steel 1% 0 1.15 
Brass 1% 0 1,19 
Note: Construction standards are TEMA., 


Steel exchangere—all parte carbon 
steel, 14 B.W.G, tubes, 

Brass exch Admiralty tubes 
16 B.W.G., NRB baffles and tube 
sheets, all other parts carbon steel. 
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tube wall thickness. 
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Costs 
COSTS AND FACTORS for conventional floating-head exchangers, either brass or steel construction. 


absolutely be prevented, the expense 
of a double tube sheet with a leakage 
chamber between them may be justi- 
fied. 

Replacement Part Costs—U-tubes are 
special and cannot be put back in the 
bundle. Removable bundles can be 
replaced. _Fixed-tube-sheet bundles 


cannot. Individual tubes can be re- 
moved and replaced. 

Life of Equipment—Fixed tube sheet 
with blind gasket will leak eventually 
and cannot be repaired. Carbon steel 
with corrosion allowance may be more 
economical than certain alloys. 
Other Services—If the equipment is 


Tube Sheet Layouts (Tube Counts), Triangular Pitch’ 
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%-Ia. O. D., 1-In. Pitch 


1-In. O. D., 144-In. Pitch 


Factors 


iikely to outlast the process, it is ad- 
vantageous to be able to use the ex- 
changer on other service. Multiple 
units, such as double-pipe exchangers 
or a series of small exchanger shells, 
can generally be put into other serv- 
ices more readily than a single larger 
unit, 
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If single pass tubes, length = tube length plus C 


%-In. Tubes, 
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Surface, Weight, 
Sq. Ft. Ub. 


%4-In. Tubes, 
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Surface, 
Sq. Ft. 
107 


6,370 


Surface area—listed as sq. ft. for bare tubes 192 in. long, triangular pitch with two tube passes. 
tube lengths other than 192 in. = (given surface/16) x desired tube length in feet. 

in, tubes, ¢# in. triangular pitch; % in. tubes. }§ in. triangular pitch; 1 in. tubes, 14% in. triangular pitch. 

ased on design for 300-lb. working pressure at 650 


deg. F. 
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/f multipass tubes, length= tube length plus A 


with longitudinal baffie. For weights of units with 
tube length other than 192 in. add or deduct weight difference given above. Weight of exchanger full of water = dry 
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Dimensions and Weights 


OUTLINE dimensions and weights for clamp-ring floating-head heat exchangers designed for 300 psi. pressure. 


Shell and Tube Exchangers 


Floating-Head Exchangers—In the 
conventional split-ring floating-head 
exchanger the floating end is com- 
pletely free to “float” independently 
of the shell. A split-ring backing ring, 
connecting piece, and bolts hold the 
floating-head cover to the tube sheet. 

The costs and weights of all-steel 
and of brass tube side, steel shell 
side floating-head exchangers are 
shown by the accompanying curves. 
Outline dimensions, weights, and sur- 
faces for the clamp-ring, floating-head 
exchanger with tubes spaced on tri- 
angular pitch are also shown. These 
data differ only slightly from those for 
the conventional, backing-ring ex- 
changer. 

The cost curves represent average 
values of several manufacturers. It 
should be noted that competitors 
generally do not have costs which plot 
on parallel curves. Instead one finds 
that certain manufacturers can sell 
smaller exchangers for prices below 
the curves, while their larger units are 
more expensive. In turn their com- 
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petitors can sell only larger units at 
lower prices, while the smaller ones 
are above average costs. 

Construction standards and account- 
ting practices differ. As a result the 
price differentials between 150-Ib. 
and 300-Ib. exchangers may be more 
or less than the average factor of 1.12. 

It is to be noted that these costs 
are for exchangers complying with the 
TEMA standards, class R. (Standards 
of the Tubular Exchanger Manufac- 
turers’ Association, 1952.) However, 
the requirements of certain companies 
for special items such as brass chan- 
nels, extra corrosion allowance, etc. can 
readily increase costs ten, twenty, or 
thirty percent. 

U-Tube Exchangers—The U-tube con- 
struction eliminates the floating tube 
sheet, floating-head cover and flanges 
at the shell cover. For exchangers 
designed for 300 psi. or less the cost 
is approximately ten percent below the 
floating-head exchanger cost. 

Fixed Tube Sheet Exchangers—Where 
possible the shell is welded to the tube 
sheets. When this is not feasible the 


tube sheets and shell are generally 
fixed in place with a blind gasket be- 
tween them. In all designs both tube 
sheets are firmly fixed in place. For 
low pressures a simple expansion 
joint, as shown, may be used to per- 
mit tubes and shell to expand in- 
dependently. Such units cost ap- 
proximately twelve percent less than 
floating head exchangers. 

Packed Head Exchangers—For low 
pressures this design provides the 
cheapest type of removable tube 
bundle. Costs are approximately ten 
to twelve percent below those for 
conventional floating-head exchangers. 
Surface in an Exchanger—A given 
shell can contain more surface when 
tubes are spaced on triangular rather 
than square pitch. Smaller diameter 
tubes provide more surface in a given 
shell. Tube counts are given in the 
table. These are based on the split- 
ring floating-head exchanger. The 
tube count can be increased slightly 
for fixed tube sheet, or packed head 
construction. The pull-through float- 
ing-head exchanger provides less sur- 
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Costs 


7 Costs 


ECONOMICAL small standard shell and tube heat exchangers with design and construction noted on the curves. 


face in a given shell. The U-tube ex- 
changer contains approximately the 
same surface as does the split-backing- 
ting exchanger. 

Using the Data—Assume that an all- 
steel floating-head exchanger is needed 
designed for 300 psi. on both sides 
with 2,000 sq. ft. of heat transfer 
surface. Four tube passes will be used 
with 3 in. x 14 B.W.G., x 16 ft. tub- 
ing. 

The number of tubes are calculated 
to be 2,000/(16 x } x 3.14/12) = 
637. From the tube count table for 
3 in. tubes arranged on 15/16 in. 
triangular pitch for four passes it is 
found that a 30 in. shell diameter 
will be needed for 640 tubes. This 
number of tubes equal 2,010 sq. ft. 
of surface. 

Using the cost curve for floating 
head exchangers we find the cost to be 
$5,500 x 1.15 (factor for 300 psi. de- 
sign) or $6,320. Weight from the 
same graph is 12,500 x 1.15 or 14,400 
lb. The dimension table gives the 
over-all length of the unit as 192 plus 
37 or 229-in. Distance over nozzles 
is 494 in. 

Comparative figures for a unit with 
1 in. tubes, 20 ft. long can be deter- 
mined in similar fashion. ‘The number 
of tubes are calculated to be 2,000/(20 
x 1 x 3.14/12) = 382. Referring to 
the tube count table under 1 in. 
tubes arranged on a square pitch we 
find that 380 tubes (1990 sq. ft.) 
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Relative Costs of Alloy Floating-Head 
Exchangers, September 1952 prices. 


Shell diameter, in............... 


require a 32 in. shell. The basic cost 
figure from the curve must be mul- 
tiplied by factors for conversion from 
standard tube length (16 to 20 ft.), 
standard tube diameter and arrange- 
ment (3 in. dia. 15/16 in. triangular 
pitch to 1 in. dia. 1} in. square pitch) 
and design pressure (150 to 300 psi.). 
Thus the adjusted cost will be $5,500 
x 0.90 x 1.15 x 1.15 = $6,550. 

In this case weight can be interpo- 
lated from the dimension table (for 
triangular pitch bundles) and the tube 
count table. Use the weights given for 
30 and 33 in. shells and add an inter- 
polated weight for the increased tube 
length. 


Relative Dimensions and Costs of Alloy 
Fixed-Tube-Sheet Exchanger, Oct. 1952. 


( 24 
od te ay sq. ft.. 950 
No. of tubes. . 486 
Baffle pitch, in... 6 12 


36 
2300 
1176 
18 
Surface sq. ft 950 2300 


z . 


peo 8 
Type 347 stainless steel... ... 
316 stainless steel . 
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Thus 16,804 plus 2,656 equals 19,- 
460 Ib. which is applicable to 454 
tubes in a 2 pass triangular pitch bun- 
dle. Since the square pitch bundle has 
380 tubes the weight must be reduced 
by (454 — 380) (20) (0.813) or 1,160 
Ib. for a calculated weight of 18,300 
Ib. (Note 0.813 is the weight per 
lineal ft. of 1 in., 14, B.W.G. steel 
tubing.) 


Over-all length will be 240 plus 

39 or 279 in. Distance over nozzles 
will be 53 minus 1 or 52 in. 
Alloy Exchangers—Additional costs for 
exchangers of metals other than car- 
bon steel are dependent primarily 
upon extra costs of the materials and 
the additional labor and shop costs 
that may be required to fabricate these 
metals. 

For conventional floating head ex- 
changers relative costs are tabulated. 
These exchangers are designed for 
150 psi. with 3 in. O.D. x 16 B.W.G. 
x 192 in. tubes spaced on | in. square 
pitch. Steel tubes are 14 B.WG,; 
alloy tubes are 16 B.W.G. The 
TEMA Standards and API-ASME 
Code are adhered to. Shell side is of 
carbon steel with 4 in. corrosion allow- 
ance. Steel baffles are spaced at 0.6 
times shell diameter. Tubes, tube 
sheets, channel, and channel cover are 
of the specified alloy. 

Based on prices of October 1952, 
the relative costs for fixed-tube-sheet 


205 





Standard Samialitints Graphite Exchangers 


Tube Si 
wae Dia., I. D. x 0. D.. 
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6 Q 
14 
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KxlK 
4x14 
4 


8 
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exchangers are also tabulated. These 
exchangers are designed for 75 psi. 
with 4 in x 18 B.W.G. x 120 in. 
tubes spaced on 15/16 in. triangular 
pitch. The API-ASME Code is fol- 
lowed. Shell side and baffles are of 
carbon steel. An expansion joint is 
provided in the shell. Tubes, tube 
sheets, channel, channel cover and 
bonnet are of the specified alloy. 


Small Standard Shell and 
Tube Exc rs 


Small, standardized shell and tube 
exchangers are furnished by several 
manufacturers. Economies are readily 
available when purchasing such units. 
Costs for several of these standardized 
types are shown by the curves. 
Smaller Sizes—Curve “A” is for fixed 
tube sheet exchangers with shell diam- 
eters from 2 to 8 in. Tubes are # in. 
O.D. and arranged on triangular 
pitch; forged bonnets are furnished. 
Tube sheets are an integral part of 
the shell hub forging which includes 
the shell pipe taps and supporting 
feet. All materials of construction are 
copper alloys. 

Design pressures are 75 psi. on both 
sides. For shell-side design pressure 
of 225 psi. and tube-side pressure of 
150 psi., costs are about twenty per- 
cent higher. It is to be noted that 
there is no “blind” gasket. The more 
common fixed-tube-sheet exchanger 
with brass tube sheet and steel shell 
has a “blind” gasket between the 
shell flange and the tube sheet; eventu- 
ally the gasket leaks and it cannot be 
replaced. 

Curve “B” is for Type 316 stain- 
less steel exchangers of cast construc- 
tion identical with that described 
above except that design pressure is 
225 psi. on shell side and 150 psi. for 
tube side. 

Intermediate Sizes—Packed head, float- 
ing-tube-sheet exchanger costs are 
shown in curve series I. The tube 
bundles are removable. Channel and 
floating head are of cast iron. Tube 
sheets, shell and baffles are of steel. 
Tubes are # in. O.D. of either 14 
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B.W.G. steel or 18 B.W.G. copper. 
Cost curves are shown for shell diam- 
eters of 6, 8, 10 and 12 in. Tube 
length varies. Design pressures are 
125 psi. on both sides. 

For packed head, floating-tube-sheet 
exchangers constructed of a different 
combination of materials, costs are 
approximately 35 percent greater. 
Shells, channels, and channel covers 
are of cast iron. Muntz metal tube 
sheets, brass baffles, and % in. O.D. 
x 18 B.W.G. Admiralty tubes spaced 
on 3 in. triangular pitch are utilized. 
Design pressure is 75 psi. on both sides. 
Shell diameters are 6, 8, 10 and 12 
in. The extra charge for steel shells 
varies from about 15 percent for the 
smallest size to three percent for the 
lagest size. 

Fixed tube sheet exchanger costs 
for stainless stee] type 304 are shown 
in curve series II, The shell and baffles 
are of carbon steel. All other parts 
are of type 304 stainless steel. Tubes 
are 3? in, O.D. x 18 B.W.G.. Shell 
diameters are 6, 8, 10 and 12 in. and 
the cost curves are marked accord- 
ingly. ‘Tube length varies. Design 
pressure is 75 psi. and there is only 
one shell side and one tube side pass. 
Tube sheet and shell are welded to- 
gether and no blind (irreplaceable) 
gasket is used. An expansion joint on 
the shell side is used for tubes longer 
than 10 ft. 
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COSTS—Impervious graphite exchanger. 


Price, Dollars 
No. sg Tube eae 
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1,385 1,397 

A multi-pass tube-side, single pass 
shell side exchanger of similar con- 
struction costs about 10 percent more 
when the bonnets are of cast iron and 
all other parts of type 304 stainless 
steel. 

When Type 316 stainless steel re- 
places the Type 304, the price increase 
is about 15 percent. Replacing baffles 
by support plates in the multipass ex- 
changers reduces costs about 8 per- 
cent. 


Impervious Graphite 
Exchangers 

A new line of standard, full float- 
ing-head exchangers is now available. 
Tubes, channels, floating head and 
tube sheets are of impervious graphite. 
Baffles, shell and shell cover are of 
carbon steel. ‘Tubes are % in. I.D. x 14 
in. O.D. x 108 in. long. Shell dia- 
meters vary from 12 to 30 in. Costs 
are shown on the graph. 

Individually designed exchangers of 
impervious graphite are generally more 
expensive. Another manufacturer util- 
izing a packed, floating-head ex- 
changer cites this design to be some 
35 percent more expensive when units 
are individually designed. 

Small standard exchangers of im- 
pervious graphite are available. These 
packed, floating-head exchangers are 
designed for flow of the corrosive 
fluid in the tubes. Tubes, tube sheets, 
floating head and channel are of im- 
pervious graphite. Shells are of stand- 
ard steel pipe. Details and costs for 
these units are tabulated. 
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Statistics Can Help in 
Solving Process Problems 


For example: How to separate the effects of related variables. 
How to get the most information out of test data. 
How to avoid overdesign of plants and equipment. 


P. FERENCZ and B. H. LLOYD 


Nore:—In an article which appeared 
in April the authors discussed the ap- 
plication of statistical methods to 
chemical engineering problems in 
measurements, sampling and quality 
control. This month’s article is a con- 
tinuation of the earlier one, with em- 
phasis on process variables, their rela- 
tionship and control].—Eprror. 


Distribution of Variables 


Most factors allied with chemical 
production are continuous variables. 
Temperature, pressure, analytical re- 
sults, yields, and so on can take any 
values within certain limits. When 
such values are observed under con- 
trolled conditions, that is, when their 
variations are caused only by elements 
of chance, then the values will be 
grouped around an average value, and 
the frequency of observations will de- 
crease for increasing deviations from 
the average. The further restriction 
that deviations from the average value 
are equally likely in either direction 
leads to the theoretical normal dis- 
tribution whose mathematical formu- 
lation is based on these postulates. 

Formulas and tables for normal dis- 
tribution are widely applied in sta- 
tistical work on problems where the 
variables are continuous; as a matter 
of fact, many problems where the dis- 
tributions are not normal can none- 
theless be treated in that way, mainly 
because the practical implications are 


more valuable than adhering strictly to 


rigorous theory. 

In our problems we may often as- 
sume normal distribution without 
much loss of accuracy; however, there 
are many cases where we have to 
check carefully whether that assump- 
tion is justified. 
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Let us take the case where we filter 
a sludge of gypsum with an average 
moisture content of 50 percent. Our 
moisture determinations are equally 
likely to be above and below that 
average value, and the observed values 
are likely to fit into a normal distribu- 
tion. However, when we use a cen- 
trifugal to remove the water from a 
coarse, crystalline salt like sodium 
nitrate and get a product with an aver- 
age moisture of 3 percent, then we 
will more often find values lower than 
3 percent, but these will deviate from 
the average value less than the values 


which are higher than 3 percent. The 


distribution of the observed values 
will be asymmetric in the latter case, 
because no values can occur below 
zero, while high values may occur 
over a large range. 

We will meet such conditions in 

many similar cases. For instance, 
when we have an average yield of, say, 
98 percent on some material we will 
find higher values more frequently 
than lower values, but the lower values 
will deviate more from the average. 
’ In such cases, if we use the loga- 
rithms of the observed values our dis- 
tribution approaches normality. In 
the example of the moisture content 
the logarithms of the observed mois- 
ture contents will be approximately 
normally distributed around the aver- 
age value of log 0.03; in the example 
of the yield the logarithms of the 
losses (1.0-the observed yields) will 
be normally distributed around log 
0.02. 

Although continuous and especially 
normal distributions are most fre- 
quently encountered in our problems 
some other types of distributions are 
encountered as well. Often the speci- 
fications for a product are such that 
the batches we manufacture are either 
good or bad. The specification may 
call for passing a certain color test, or 
for a negative result of a specified 


test on the presence of some impurity. 
In such cases the variable, that is, the 
considered property, can have only 
two distinct values. Sampling prob- 
lems will then lead to the binomial 
or Poisson distribution.* 


Relations Between Variables 


The nature of our operations and 
experiments is in most cases such that 
some gradually changing condition will 
cause a gradually changing effect. This 
applies, of course, only between cer- 
tain limits, a slight change in the 
temperature may cause freezing, de- 
composition, or some other sudden 
and thorough alteration when a cer- 
tain limit is exceeded. 

Within the limits where the varia- 
tions of cause and effect—we will call 
them independent and dependent vari- 
ables, respectively—are continuous we 
want to know the functional relation- 
ship between those variables. How is 
the yield affected by changing tem- 
perature, concentration or pressure? 
Is the effect of changing temperature 
the same at low pressure as at high 
pressure? i 

The answers to such questions may 
be found by statistical evaluation of 
available data, that is, of observations 
made at the plant or in course of ex- 
periments. ‘The statistical procedure 
is essentially an analytical one. In a 
chemical analysis we separate the dif- 
ferent components by converting them 
into different phases; in statistical 
analysis we separate the effects as 
caused by each variable by way of 
mathematical operations. 

The concept of independent and 
dependent variables is common in al- 
gebra. When using these expressions 
in statistics the definitions have to be 
somewhat modified. We have seen 
that every measurement is subject to 
errors and to the effects of uncontroll- 


* See April, p. 226, for references. 
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able random variations. ‘Thus when 
we consider two variables simultane- 
ously, values of the dependent variable 
will depend not only on those of the 
independent variable but also on the 


effects of all uncontrolled factors and ° 


errors. The situation is the same as 
» having three variables, the third rep- 
resenting the summarized effect of all 
errors and uncontrolled factors. 

Let us consider an example: 

In an ammonia oxidation plant for 
the manufacture of nitric acid all 
operating conditions but the daily 
production load and cooling water 
temperature are kept constant. It is 
known that in summer, when the 
cooling water is warm, the loss of 
nitrous oxides in the stack is relatively 
high, especially when operating at high 
loads. Therefore it is considered ad- 
visable to cool the water artificially in 
summer. The cost of the required in- 
stallation appears to be justified only 
if there is a sufficiently high prob- 
ability that the annual stack loss 
would be less than 0.3 percent of the 
burnt ammonia when keeping the 
cooling water temperature at, say, 
5 deg. C. during the whole year. 

The statistical problem is to cal- 
culate the probability of higher losses 
than 0.3 percent at 5-deg. cooling 
water temperature. We will use data 
on cooling water temperatures, loads 
and stack losses as recorded in the 
monthly reports for three consecutive 
years. 

As the first step we can calculate 
the best fitting linear relation between 
loss and cooling water temperature, dis- 
regarding for the moment the effect 
of the ad. Although higher tem- 
peratures will usually correspond to 
higher losses we will find many points 
not falling on the straight line fitting 
the trend. We must measure the 
variation of these points from the 
fitted line in order to determine the 
usefulness of the line in estimating 
the stack loss based on the cooling 
water temperature. In fact, the varia- 
tion in the losses is separated into 
two components, one representing the 
effect of temperature, the other reflect- 
ing all remaining variation. The lat- 
ter includes the effect of the load. 

A. more precise estimate of the 
stack loss can be obtained if we deter- 
mine the load effect in addition to the 
temperature effect. This amounts to 
separating the load effect from the 
residual variation above. 
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However, this whole analysis can 
be carried out in one statistical opera- 
tion known as multiple linear regres- 
sion analysis. For any given load the 
stack loss may be estimated for any 
desired temperature from the multiple 
regression equation. It is a simple 
matter then to determine the advis- 
ability of installing refrigeration. The 
relative importance of the temperature 
and load effects on stack loss is found 
from correlation coefficients. We 
would decide which factor has the 
larger effect by finding the correlation 
of each factor with the stack loss. 

We must also examine the possi- 
bility of a relationship between the 
load and cooling temperature effects. 
This is most important, as this inter- 
dependence could easily lead to a 
wrong conclusion if not measured. 
For example, the correlation coeffici- 
ent relating cooling temperature and 
stack loss could easily be affected by 
the interdependence of load and tem- 
perature. Under these circumstances 
we calculate what is known as partial 
correlation coefficients. We learn 
whether the correlation coefficient for 
cooling water temperature and stack 
loss is influenced by load. 

By carrying out these calculations 
we can readily find the maximum load 
at which the savings by reduced losses 
will still be sufficiently high. This 
problem is treated elaborately else- 
where.** 

Problems of this type are very com- 
mon in the chemical industry. Their 
solution by statistical methods ‘is in- 
dicated in every case when a large 


number of observations are available’ 


in our reports on operations or can be 
made readily in the plant. 

In plant operations as well as in ex- 
perimental work we often have occa- 
sion to check whether some suspected 
relation can be assumed to exist, that 
is, to detect a correlation. In other 
places, especially in technical calcu- 
lations, we often know from theory 
that two variables are correlated,, but 
we generally do not know what devia- 
tions from the theoretical relation can 
be expected to occur under practical 
conditions. 

Take the case where a vapor is 
absorbed by scrubbing it with a suit- 
able liquid in a tower. Theory shows 
that the height of a transfer unit HTU 
depends linearly on the ratio of the 
flow rates of liquid and gas L/G mul- 
tiplied by the slope of the equilibrium 


line m. In other words, HTU when 
plotted against mL/G should be a 
straight line.” 

The starting point and the slope of 
that line have to be found experiment- 
ally. Such experiments will result in 
a number of points scattered more or 
less closely around a straight line. We 
can draw the best fitting straight line 
by applying the method of least 
squares. 

But are we justified in using that 
line for designing a large-scale absorp- 
tion tower without further investiga- 
tion? As some points have been 
found to lie under that line there is 
certainly a definite probability that 
the HTU might be lower in our tower 
than shown by the best fitting, so- 
called regression line. 

To draw the proper conclusions we 
have to allow for the expected residual 
variance and select the height of the 
absorption tower in a way that pro- 
vides a sufficiently high probability for 
achieving the proposed performance. 

When the independent variable is 
the current time, then we speak of the 
time trend of the dependent variable. 
Knowledge of the time trend is re- 
quired in many different problems. 
Thus, when a new operation is started, 
a certain time will elapse before full 
production can be reached and yields 
and production costs are stabilized at 
the proper levels. During that time 
we have to check the regression line 
of our data in order to find out 
whether the trend shows sufficient im- 
provement and decreasing residual 
variance around the regression line. 
Such statistical evaluation will be of 
great assistance to the sales depart- 
ment in scheduling shipments in ad- 
vance, 

Records of repair costs on large 
pieces of equipment such as engines 
and compressors will show a time 
trend; usually costs increase at higher 
lifetime. Knowledge of that time 
trend, in this case the partial correla- 
tion between age of equipment and 
cost of repair, would enable us to pro- 
vide for replacement at the proper 
time. 

Study of time trends is especially 
important in problems of sales fore- 
casting. Forecasts are based on a 
regression line, as observed in the 
past, by extending that regression line 
into the future. We may find the best 
fitting regression line by testing our 
data against a linear, a quadratic, or 


May 1953—Cuemicat ENGINEERING 





an exponential relation and choosing 
that which leads to the smallest 
residual variance. In some cases we 
would assume a particular type of rela- 
tion on the basis of experience. 

Where a market saturation point 
is likely to be reached we will fit our 
data with a growth curve. For in- 
stance, a manufacturer of fertilizers, 
when considering the fertilizer con- 
sumption of a certain territory, will 
set a potential limit which may be 
reached when the quantity of added 
nutrients becomes equal to the quan- 
tity removed by the crop. This as- 
sumption neglects the possibility of 
increasing the yield per acre, but it 
may be used under relatively stable 
conditions to estimate the stage of 
growth for the territory considered. 

In such problems the use of the so- 
called Gompertz curve is very con- 
venient. It is a simple matter to check 
how closely the observed data fit a 
Gompertz relation, and in case of a 
good fit it will be apparent either that 
the trend is still on the sharply rising 
branch or has reached the stage when 
the curve starts to become flat. 


Design of Experiments 


Experimental work differs from 
plant operations in the important as- 
pect that tests can be made with in- 
dependent variables selected at speci- 
fied levels. For instance, we can make 
a number of tests at a temperature of 
10 deg. C., others at 20 deg., 30 deg., 
and so on, instead of making observa- 
tions at varying temperatures as they 
occur in operations. 

The control of conditions in the ex- 
perimental laboratory makes possible 
greater sensitivity of the test. With 
a considerably smaller and more stable 
residual or chance variation the effects 
of the independent variables are more 
readily uncovered. For these reasons 
it is almost always possible to learn 
more about the behavior of process 
variables in the laboratory than in the 
plant. Unfortunately, because of prac- 
tical limitations in the plant it is not 
always possible to make the best use of 
laboratory data. 

Suppose we are investigating a 
process for the manufacture of an in- 
secticide prepared by reacting two 
raw materials in the presence of sul- 
furic acid. We are concerned chiefly 
with the yield on the more expensive 
raw material. 

Let us sav we are interested at first 
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to find out whether we can use 93- 
percent acid or whether it is better 
to use oleum. We could choose a cer- 
tain reaction temperature, say 60 deg., 
and keep the ingredients at that tem- 
perature for 2 hr. At these fixed con- 
ditions we will make two series of 
tests, one with 93 percent acid and the 
other with oleum. We may have six 
tests in each series. The average yields 
in the two series will generally differ. 
Should the resulting difference be very 
large or very small, then we will be 
able to draw a conclusion. 

However, what should we consider 
as a sufficiently large or small differ- 
ence, especially when results of the 
individual tests in each series differ 
among themselves considerably, or 
what should be the conclusion when 
the averages differ only moderately? 
Evidently our conclusion will depend 
entirely on the subjective opinion of 
the examiner and his confidence in 
the reliability of the experiments. 

A technique known as analysis of 
variance obviates this difficulty. It 
will tell us to what extent the dif- 
ference among the average yields is 
likely to be due to the effect of the 
strength of the acid and to what extent 
to any other uncontrolled cause. 

Now let us assume that our experi- 
ments and their statistical evaluation 
have shown that oleum definitely gives 
a higher yield. Then we may proceed 
to investigate the effect of reaction 
temperature. We may make six tests 
each at, say, 60, 80, and 100 deg. by 
using oleum. Suppose we find the 
highest yield at 60 deg. ‘Then we may 
make six tests again at 60 deg. using 
oleum and react for 2 and 4 hr. Sup- 
pose the result is that 2 hr. reaction 
time gives a higher yield. Then we 
might conclude that oleum, 60 deg. 
and 2 hr. reaction time are optimum. 

This type of experimentation, the 
investigation of only one factor at a 
time, is called the classical approach 
in statistics; it has been widely used 
in many fields. In the chemical in- 
dustry, however, our problems can- 
not be treated in this way. 

A chemist will promptly realize that 
the use of oleum in our case might be 
advantageous at low temperature but 
it might lead to sulfonation or de- 
composition at high temperature, 
especially when more time is allowed 
for the reaction. Thus it might well 
be that when reacting at higher tem- 
perature 93 percent acid would lead 


to better yields than are obtained with 
oleum at low temperature. 

In statistical language we speak of 
this as interaction. There is an inter- 
action between acid strength and tem- 
perature. The effect of the strength of 
the acid depends on the temperature. 
The same applies to acid strength and 
duration of reaction. There are more 
complex interactions as well. For 
instance, in the case considered the 
change of the effect of the acid 
strength due to increased temperature 
might be enhanced by extending the 
duration of the reaction. 

The existence of such interactions 
is the rule rather than the exception 
in our problems and, therefore, we do 
not perform experiments by way of 
the classical approach. In the case 
considered we will make twelve tests 
with two acid strengths, at three dif- 
ferent temperature levels and at two 
reaction periods. 

By applying the technique of anal- 
ysis of variance we get an objective 
measure for the effects of independent 
variables involved. The analysis will 
also reveal which interactions are prev- 
alent and what are their effects. In 
our case the presence of some interac- 
tions could be readily suspected. How- 
ever, that is often not so, and the 
detection of any previously unsus- 
pected interactions might become very 
valuable. 

Analysis of variance will show us 
also to what extent the observed re- 
sults are caused by factors other than 
the considered independent variables. 
If this residual variance is relatively 
large we might suspect that some 
other variable is present. 

We can keep the number of our 
tests in experimentation.at a minimum 
when we are familiar with the im- 
plications of the technique of analysis 
of variance. We mentioned before 
that six tests were considered neces- 
sary in order to get a reliable average 
in each series when testing the effect 
of one variable only. Statistical prin- 
ciples make it clear that less than six, 
say, four tests in each series would 
be sufficient in case of two variables, 
and generally, the necessary number 
of tests in each series, so-called rep- 
lications, will decrease with increas- 
ing numbers of considered variables. 

Often we can predict the absence 
of some interactions. This applies 
especially to more complex interac- 
tions. For instance, in the case of 
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OVERDESIGN of process equipment can be avoided by using statistical methods. 


our insecticide an excess of the 
cheaper raw material introduced as a 
fourth independent ‘variable probably 
would not interact with temperature 
or with duration of reaction. In such 
cases we can reduce the number of 
our experiments by using a pattern in 
which the testing on the insignificant 
interaction is combined with the effect 
of one of the independent variables or 
with the residual variance. 

Ingenious methods have been 
worked out by statisticians, based on 
that principle, with the purpose of 
saving experimental work; for example, 
Latin squares." Their application has 


proved to be very fruitful in fields 


where the cost of iments is rela- 
tively large and other limiting factors 
have to be considered. 


Engineering Design & Estimates 

When we design equipment, our 
calculations will be based on data from 
the flowsheet, on physical constants 
of the materials involved and on the 
values of certain coefficients such as 
the heat-transfer coefficient, height 
of transfer unit, and so on. 

Let us take the simple case of de- 
signing a cooler. Here we require 
data on the flow rate of the fluid to be 
cooled; we have to use values of physi- 
cal constants of the cooled fluid and 
data on the temperature of the cool- 
ing water; we have to know the value 
of the heat-transfer coefficient, which 
depends on a number of factors, such 
as physical constants, fluid velocities, 
tube diameter and presence of dirt 
films. Some of those data will be 
known fairly accurately. Others, 
especially flow rates, cooling water 
temperature and heat-transfer cocfh- 
cient, can only be estimated. 

It was realized by Buckley® that 
the problem of design is essentially 
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statistical because of the estimates in- 
volved. Usually we base our calcula- 
tions on the highest expected flow 
rate, the highest value of the cooling 
water temperature, and use conserva- 
tive values when estimating the heat- 
transfer coefficient. Having calculated 
the required surface of heat transfer 
in this way we modify our results by 
a safety factor to be sure that the 
wanted performance will be achieved 
under all possible conditions arising. 

Evidently the effect of uncontrolled 
and random variations is very large in 
this case. We have to formulate the 
problem in terms of probabilities; we 
have to find the relation between the 
amount of heat-transfer surface and 
the probability of achieving the 
wanted performance. Based on that 
relation we can then calculate that 
size which is sufficiently large for a cer- 
tain prescribed confidence limit. We 
may state the problem as what sur- 
face the cooler should have in order 
to be safe with, say, 99 percent con- 
fidence. 

When designing the cooler in the 
usual way, we neglect the fact that the 
flow rate would not be the highest 
just at the time when the cooling 
water temperature reaches its highest 
value; in addition the heat-transfer 
coefficient may not be just the lowest 
because of large dust deposits before 
cleaning. Certainly these effects will 
even out to some extent in practice. 

Their joint effect will depend on 
the most probable average Values of 
the involved variables and on their 
potential fluctuations around that 
average (their standard deviation) and 
also on possible existing correlations. 
The cooler would have to be larger 
if the highest load is expected in sum- 
mer, when the cooling water is warm, 
than if the opposite were true. 


The method of procedure is to 
estimate, without any bias, the most 
probable average values; to calculate 
their standard deviations based either 
on observed values, as in the case of 
cooling water temperature, or on the 
limits between which the variable 
considered is likely to fluctuate. We 
then calculate the heat-transfer sur- 
face for average conditions and the 
standard deviation characterizing its 
expected fluctuations. The latter will 
be found by combining the standard 
deviations of the variables considered 
according to formulas applying for 
sums, differences, products, and other 
algebraic operations. 

In most cases the distribution of 
the variables will be approximately 
normal. If this is so we may apply 
the normal probability curve when 
plotting the frequency of occurrence 
of conditions for a given cooler size 
against the size of the cooler (see 
cut). 

The area to the left of each ordinate 
represents the probability that the se- 
lected cooler would be sufficiently 
large. That probability will be 50 per- 
cent for the average surface calculated, 
Point A. For any other selected size 
corresponding to Point B, the prob- 
ability will be equal to the shaded 
area. Hence we have merely to look 
in a table of the normal probability 
integral to select a value B at which 
value of the heat-transfer surface the 
probability becomes sufficiently large, 
say, 95 or 99 percent. We will find 
that considerable savings can be 
achieved in many cases by sizing the 
equipment in this way instead of using 
the customary conservative methods. 

Essentially the same idea, as applied 
by Buckley, led one of the authors* 
to treat cost estimates by statistical 
methods. By doing so we can take 
into account the accuracy of every in- 
dividually estimated item and derive 
the standard deviation of the resulting 
figures on total costs, realization, profit 
and return on investment. Thus our 
estimate will show not only the most 
probable value of expected profit or 
return, but reveal also how those values 
may fluctuate. 

These last examples should indicate 
that the use of statistical methods in 
the field of chemical engineering is by 
no means restricted to the problems 
usually treated in books on statistics. 
We have many special problems which 
do not occur in other fields. 
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Safety Is Your Business 


You can prevent chemical accidents, but not by wishful 
thinking. Good safety records come only from energetic, well-planned safety 
programs. Here are the basic rules for a successful campaign. 


JOSEPH GUELICH 


Is the chemical industry a safe place 
to work? The records show that it is. 
In the National Safety Council’s “Ac- 
cident Facts, 1952 Edition,” the 
chemical industry ranked ninth among 
forty major industries. But competi- 
tion is stiff, and we’ve got some tough 
records to beat. 

The 1951 accident frequency rate 
for all industries was 9.06 disabling 
injuries per million man-hours worked. 
The chemical industry’s frequency of 
5.48 was lower than- those of such 





Josep GuEticu is a chemical engi- 
neer and Supervisor of Safety, General 
Chemical Division, Allied Chemical 
and Dye Corp., New York, N. Y. 
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“safe” industries as textiles, storage 
and warehousing or even wholesale 
and retail trade. 

Member firms of the Manufacturing 
Chemists’ Association received 183 
certificates of achievement in 1951 for 
operating the entire year without any 
accidents. 

Shipbuilding, though, racked up a 
4.81 record in an industry most people 
consider extremely hazardous. The 
steel industry beat us, too, at 4.50. 
These records were not just luck. They 
represent long-standing, smooth-work- 
ing safety programs. 

Unlike “general” accidents—back- 
strain, smashed fingers and falls—the 
prevention of chemical accidents re- 


quires the efforts of men trained not 
only in safety, but in fundamental 
chemical plant processes. Each plant 
must analyze its own special problems 
and then set about correcting them. 

If a chemical company wants to 
achieve freedom from injury, it will 
measure its safety program by familiar 
yardsticks—support of management at 
all levels and cooperation by super- 
visors and workmen. 

For the benefit of plants that need 
to augment their safety programs, here 
are some common chemical accidents 
and means for their prevention. Each 
type of accident could well be the sub- 
ject of a month’s intensive safety cam- 
paigning. (Continued) 
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Entering Tanks 


Accidents in tanks are usually serious and often 
fatal. The same is true for other enclosed places such 
as hoppers, bins and sewers. Unlike open areas, the 
men are out of sight and their plight may go unno- 
ticed for hours. 

There are multiple hazards in entering a tank. The 
atmosphere inside may be toxic or there may be in- 
sufficient oxygen. Even if the air is initially safe, the 
work the men do may make it toxic. 

Other mishaps result from not isolating the tank; 
that is, not ensuring that product and utility lines are 
effectively blanked or locked out. 

Many tank accidents are compounded by the mis- 
placed zeal of rescuers. The source of the first injury 
mav be a hazard to all those who enter the tank in 
efforts to remove the injured man. 

Tank accidents can be prevented by recognizing 
the dangers and by adopting this unvarying routine. 


9 Rales for Entering Tanks 


1, Write and publicize tank-entering rules. 

2. Establish tank-entering permits. These should be cer- 
tifications from the foreman, chemist and master mechanic 
that the tank is safe and that proper safety equipment has 
been provided. 

3. Pull fuses and lock switch boxes. Blank product and 
service lines. Isolate tank completely. 

4. Obtain air analyses from plant chemist including an 
appraisal of any dangerous fumes that might be liberated 
by the work to be done; e.g., CO, from acetylene welding. 
5. Equip inside men with a safety harness secured—not 
merely held—outside the tank. 

6. If a hazardous atmosphere is found or suspected, pro- 
vide air flow within the tank. Also, equip the men with 
an air source: self-contained oxygen generator, air-fed mask 
or air-cylinder mask. 

7. Leave tank ladders in place until work is completed. 
Provide ladder to top of tank for emergency crews. 

8. Always have a safety observer outside the tank to watch 
the men working inside. 

9. Most important, enforce your rules. Foremen intent on 
production sometimes hurry to put a spare tank in service. 
Teach them to observe safety rules regardless of the need 
for “shipment yesterday.” 
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Dermatitis 


Chemical dermatitis is seldom disabling, but it is 
more than just a nuisance. When it occurs the 
plant physician will probably advise you to change 
the man’s job. This means you'll have to find that 
new job as well as the man’s replacement. 

Dermatitis is bad for morale, too. It is visible evi- 
dence to other workers that something is wrong. 
Laymen are inclined to fear that skin diseases are con- 
tagious, that it’s unhealthy to eat near people suffer- 
ing from what, to you, is simply a case of chlor-acne 
or defatting. 

Once you have recognized any skin irritants pres- 
ent in your process, the prevention of dermatitis be- 
gins with a “tight” plant and strict hygiene. 

Most men are agreeable to daily changes of clothes, 
but they often stop there. Resistance to the use of 
gloves, protective creams and daily baths must be 
broken down patiently. Here’s a check list. 


6 Rules for Preventing Dermatitis 


1. Learn what substances in your plant are causing derma- 
titis or are capable of doing so, Change reagents, if possible. 
If not, tighten up the process. Isolate and ventilate it. 
Eliminate all possible manual operations. Try different 
concentrations or temperatures. 

2. If your doctor tells you that workers with a certain type 
of skin are less prone to these diseases, do your best to hire 
that type. 

3. Provide foremen with lockers containing gloves and pro- 
tective creams. Consult your safety equipment supplier 
for the best creams to use. 

4. Much dermatitis of the hands can be eliminated by 
installing a wash basin in the process room with adequate 
hot water, soap and towels. Encourage your men to use it 
frequently during lulls in their work. 

5. Before you can demand daily showers, you must pro- 
vide comfortable shower and change rooms with janitor 
service. At least two lockers per man are needed to pre- 
vent contamination of street clothes. Try a plant-operated 
laundry for work clothes. 

6. Effective daily shower programs usually have to be 
supervised. Have the foreman or chief operator set an 
example by bathing with the men. Consideration should 
be given to allowing company time for showering. 
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Slow Poisoning 

The subject of occupational disease is fully as 
complex as organic chemistry. Yet in the chemical 
industry the prevention of such afflictions can be 
effected by laymen. 

Within the industry we may define an occupa- 
tional disease as an illness resulting from repeated 
exposure to a harmful substance in quantities too 
large for the body to eliminate—slow poisoning. 

The prevention of such disease is different from 
preventing accidents. You are not guarding against 
a sudden and unexpected occurrence; rather, you are 
seeking exposures which are cumulatively hazardous 
and which you hope to reduce rather than eliminate. 

The approach to prevention is quantitative and 
scientific. First, identify the offending agents and 
estimate the amounts present. Then, if these quan- 
tities are over the permissible limits, take remedial 
action. Here’s what you can do. 


6 Rules fer Preventing Slow Poisoning 


1. Good reference books are a must. They will tell you 
what substances produce slow poisoning, the maximum 
concentrations allowed for an eight-hour shift, and what 
preventive measures can be taken. 

2. Your plant physician can help by reporting suspected 
cases of an occupational origin. 

3. Most quantitative appraisal will be by air-analysis. 
Results will tell you in a hurry whether preventive measures 
are needed. 

4. Prevention is similar to that in dermatitis cases. A tight 
plant with good instrumentation, ventilation and dust col- 
lection seldom causes trouble. 

5. Good hygiene is essential. Protective clothing will guard 
against repeated skin absorption. Respirators can be used 
in areas difficult to bring down to permissible limits. Daily 
showers and clean clothes reduce the danger and have the 
psychological effect of impressing on the men that the 
process must be treated with respect. 

6. Your doctor can advise you whether clinical tests will 
aid in spotting slow poisoning. For example, parathion 
depresses the cholinesterase in the body; lead causes 
stippled blood cells; radiation produces eye changes. If 
such symptoms are caught early enough, correction can 
be made before any permanent harm is done. 
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e . 
Opening Lines 

The one basic rule to follow when breaking lines 
is to treat every line as though it were full and under 
pressure. Even empty lines can spray, leak or drip 
for a number of reasons. 

If the line is plugged, the physical act of breaking 
it may break the plug and release product. Or, the 
line may be under hydrogen pressure from slow cor- 
rosion of acid on metal. 

And no line can be completely free of product. 
There are always bends, sags and valve cavities where 
product is entrained. Use this checklist. 


5 Rules for Opening Lines 

1, Write and publicize line-breaking rules. 

2. Plan the job. Make sure everyone knows what is in the 
line and where emergency equipment is located. 

3. Suit protective equipment to the abnormal. On really 
“hot” lines, this may include a portable shield, face shields, 
rubber clothes or air-fed masks. 

4. Be sure to protect others in the area. Rope it off or 
evacuate it. Product can squirt a long way. 

5. If the line is going to a shop, clean it thoroughly and 
let the shop foreman know what the contaminant is. 


Reaction Heat 


Unexpected heat or pressure caused by a reaction 
going too fast or by poor instrumentation result in 
many accidents in chemical plants. Here’s a check- 
list to minimize this danger. 


5% Rales for Reaction Heat Safety 

J. In the transition from laboratory glassware and reagents 
to full-scale plant operations, watch reaction heats care- 
fully. New reactions might take place. 

2. Try to avoid manual operations which produce heat 
and which depend on the operator’s judgment. 

3. If manual operations are unavoidable, provide protective 
clothing and use instruments with audible alarms. 

4. Your safety department can and should inspect for 
“cheated” instruments every so often. During the interim, 
make this the responsibility of the regular instrument men 
or mechanics. 

5. When making process changes, work out calorie dif- 
ferentials in the laboratory before making plant runs. 
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Liquid-Phase Coal Hydrogenation .. . 


Here’s the first published report on a coal hydrogenation plant operated by the Japanese 


KENZO SHIBATA 


Faced with rapidly mounting military demands for 
petroleum products, Japan, in the mid 30’s, was forced to 
look for synthetic processes to augment her small, static 
supply of crude oil. Probably the most outstanding of these 
efforts was the placing on stream in 1942 of one of the 
world’s first commercial coal hydrogenation plants at Aoji, 
North Korea. 

Utilizing high-pressure, high-temperature techniques 
similar to those now being used by Carbide & Carbon at 
Institute, W. Va., the plant was originally scheduled to 
produce 55,000 tons of gasoline, fuel oil and saturated 
hydrocarbons annually (about 1,100 barrels per day). In 
actual operation, however, the five sets of reactors proved to 
be capable of turning out 110,000 tons a year by treating 
176,000 tons of moisture-free coal processed from low- 
grade lignite (8.8 percent ash). 

The Japanese first began to study the Bergius process for 
coal liquefaction in 1920, but the many technical prob- 
lems involved, financial difficulties and limited demand 
combined to delay for many years attempts at commercial 
installations. 

In 1936, however, Japan Nitrogenous Fertilizer Co., Ltd. 
(Nippon Chisso Hiryo K.K.), with governmental blessing, 





Kenzo Surpata was Chief Engineer at the Aoji plant 
during its construction and operation. He is now Assistant 
Chief of the Research Dept., Shin Nippon Chisso Hiryo 
K.K., Tokyo. 
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decided to construct a commercial coal hydrogenation 
plant at Aoji on the northern frontier of Korea. Five years 
and $20 million later, the project was completed. 

Nippon Chisso’s ultimate aim was to use coal as a 
source of aromatic chemicals, and the techniques of coal 
liquefaction were the logical first step. The immediate 
need for synthetic gasoline dictated vapor-phase hydrogena- 
tion as the second. 

Several major problems were involved. The engineering 
staff, specialized in ammonia synthesis and other similar 
processes, knew little about coal liquefaction. Brand new 
design concepts were needed in the reactors and related 
equipment, and time did not permit extensive pilot plant 
studies. Tests runs actually had to be run on full-plant 
scale, resulting in many expensive mistakes. 

Despite these difficulties, the plant went on stream early 
in 1942. Five sets of reactors were designed for liquid- 
phase hydrogenation and they were operated at about 840 
deg. F. and 3,200 psi. A unique sludge-treating device 
was installed and hydrogen was generated from coal by 
carbonization and slag-tapping methods, making the proc- 
ess practically self-contained. 

Later in 1942, Nippon Chisso switched to maximum 
methanol production by converting the vapor-phase hydro- 
genation vessel to a methanol synthesis reactor. Produc- 
tion rates for this operation were almost 19,000 tons of 
methanol a year, over 65 percent of the entire Japanese 
production at that time. 
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... The Japanese Were Using It in 1942 


in North Korea during World War II to produce gasoline, methanol and phenolic oils. 


Due to the iron-curtain policy in Russian-dominated 
North Korea, little is known about the operations of the 
Aoji installation following World War II. Latest U. S. 
Air Force information, however, indicates that the plant 
has been bombed out during the present Korean conflict 
and is no longer operating. 


Different but Similar 


Nippon Chisso’s coal hydrogenation process differs from 
Carbide’s present-day method in two major areas: final 
products and source of hydrogen.” 

Carbide’s interest is primarily in aromatic chemicals, 
while the Japanese, due to government needs, concentrated 
first on gasoline and later on methanol. Also, Carbide is 
able to use byproduct hydrogen from nearby plants, but 
Nippon Chisso was forced to generate hydrogen from coal, 
not a very economical process. 

In the main, though, the two processes are much alike. 
Three steps are involved: (1) prepare a coal-oil paste; (2) 
react it with hydrogen and catalyst at high temperatures 
and pressures; (3) separate the reaction products. Here’s 
the Japanese method (see flowsheet). 

Low-grade lignite from nearby mines is separated with 
Jimmer screens and Baum washers according to its use for 
hydrogenation, gas generation or fuel. First-grade coal for 
hydrogenation is dried, mixed with catalyst (mainly iron 
and sulfur) and heavy recycle oil from the distillation plant. 
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It is then crushed and kneaded into a paste in a rotary 
pasting machine,” 

Coal for gas generation, also first-grade, is dry-distilled 
in a Lurgi low-temperature carbonization plant. The semi- 
coke from this operation is combined with oxygem in a slag 
tap gas generator at about 2,400 deg. F. to produce hydro- 
gen. 

The inferior grades of coal, including watered slacks, 
are used to generate electric power by the use of back- 
pressure turbines. 

Paste, hydrogen, reactor recycle gas and catalyst are 
then pressed into reactors which contain, besides a reaction 
zone, both an electric heater and heat exchangers. Separate 
liquid and vapor-phase products are obtained. The latter is 
condensed and passes directly to the distillation plant. The 
liquid phase is separated into oil and sludge by continuous 
centrifuging, with the oil going to fractionation and the 
sludge to a rotary sludge treater, where still more oil is 
recovered. 

At the distillation unit, liquid products from the reactors, 
low-temperature tars from the Lurgi unit and oil from 
the sludge are collected and fractionated. The resulting 
gasoline and light oil streams are combined and depheno- 
lized, and the heavy oil is recycled to the pasting machine. 

After dephenolization, the light oil can be used as feed 
stock for vapor-phase hydrogenation, and the gasoline goes 
to storage. Phenolic oils are further distilled into various 
end products, 
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All About the Reactor and Its... 


RAW MATERIALS 
Quantity 


Gas, fresh, cu. ft./hr 

Electric heat Gas, recycled, cu. ft./hr 
L200 twh Gas, purged, cu. ft./hr 

Composition of paste, wt. % 





Heat Balance 


Pressure 
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Heat loss in vapor Heat loss in liquid 
phase product phase product TEMPERATURES, deg. F. 
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(Heot values expressed as million Btu) 





Inside reactor 
Reaction zone. 
Gas, entering last heat coil. . 








Material Balance 
Liquid phase product... . 
Coal, moisture~ l Vapor phase product... . 


free, Osh=88% Heovy oil i Outside reactor 
100 ! 4 TWO MIN eis sia oe oo 


Side, upper 

Side, middle 

Bottom surface ; 
ELECTRICITY FOR HEAT COIL 

Current, amp 














PRODUCTS 
Quantity 
Wt. balance: Paste 100 — Crude oil 88 
Wt. ratio: Liquid/vapor = 73/27 
Composition of crude oil, wt. % 
Liquid Vapor 
Phase Phase 
1-2 0.5 
15 0 
7.5 0 
. gr.... 1.03 (80°C) 0.90 (88°C) 
Viscosity. 4lep (80°C)  4ep (80°C) 
Distillation of crude oil, wt. % 
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Secret of Success 


The one really different feature of 
Nippon Chisso’s reactor is that the 
reaction chamber, electrical heaters 
and the heat exchangers are all in- 
cluded in one vessel. This gives better 
heat efficiency and closer control of 
reaction temperatures. Here’s how it’s 
built (see cut). 

Three inner shells are installed in a 
high-pressure vessel with a thick wall 
and a lagging layer. The first shell is 
the vessel liner, the second is closed 
with a gas-tight cover, and the third 
has an open head. 

Pipe coils run between the first and 
second shells (Coil I) and between 
the second and third (Coil II). Two 
hollow, steel heat coils are installed 
within the third shell and are used to 
conduct electric current. 

The vapor-phase products from the 
reaction flow down Coil I and give up 
heat to hydrogen flowing up outside 
the coil. The preheated hydrogen 
then enters the top of the first heat 
coil, is heated to reaction temperature 
—840 deg. F.—and blows out the 
bottom of the coil into the reaction 
zone within the third shell. 

Paste passes up Coil II and is pre- 


heated by the liquid-phase products 


flowing down the outside. Further 
heating occurs in the second heat coil 
and the paste emerges from the bot- 
_ tom to mix with the hydrogen. The 
reaction takes place as the two com- 
ponents move up the space within the 
third shell in contact with the outside 
of the heat coils and is finished by the 
time the mixture reaches the top. 
Pressures are normally about 3,200 psi. 

Liquid products overflow the top of 
the third shell, how down around Coil 
II, and leave at the bottom. The gase- 
ous products are passed inside Coil I 
and also leave at the bottom. 


The Operating Story 


The actual operations of the Nip- 
pon Chisso plant are detailed in the 
figures at left. Here’s a summary 
of the data (based on 100 parts of 
moisture-free coal), 

e Total unreacted coal was 11.4 
parts, giving a reaction efficiency of 
88.6 percent. 

e Total oil leaving the reactor, as- 
suming no degeneration of the 130 
parts of heavy pasting oil, was 53.6 
percent. 
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REACTOR combines heating sources and 


e Total recovered oil—after distilla- 
tion—was 49.7 percent. 

e The heat value of the coal-oil 
paste is 266.4 btu per Ib.; that of pure 
coal is 792. The heat balance was cal- 
culated from these values and from 
the amount of electric power added. 
Since the total heat balance main- 
tained in the reactor was five times the 
heating energy of the electricity, the 
heat efficiency was actually extremely 
good. 

A second material balance was made 
during a very short run on a better 
grade of coal (3 percent ash). The re- 
action efficiency for this run was 95.8 
percent, the total oil out of the reactor 
was 73.6 percent, and the total oil re- 
covered after distillation was 72.6 per- 
cent, 

Another striking difference between 
the two runs was the amount of sludge 


reaction zone in one high-pressure vessel. 


formed—19 parts per 100 parts of coal 
in the second run as compared to 67 
parts from the high-ash coal, 


High Space Velocity 


The ratio of the amou it of paste 
fed (2,650-2,900 gal. per hr.) to the 
total volume of the reaction zone 
(2,650 gal.) is defined as the space 
velocity. At Aoji, then, space veloci- 
ties of 1.0-1.1 were obtained. 

These are more than three times 
those reported in Germany (about 
0.3) and more than four times those 
obtained in a Japanese reactor which 
did not incorporate the internal heat- 
ing system. It follows, therefore, that 
the co-existence of internal heating 
and heat-exchange elements in the re- 
actor did the trick. 

In other words, the efficiency and 
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ROTARY SLUDGE TREATER recovers oil from sludge, yields coke and gas for fuel. 


control of highly exothermic reactions 
like coal hydrogenation can be mate- 
rially improved by using reactors simi- 
lar in design to those at the Aoji 
installation. The effective capacity of 
these reactors is more than three times 
that of the German-type vessels, based 
on the total volume of the reaction 
zone. 

And construction costs, too, were 
much lower. A saving of 50 percent 
was realized, particularly in chrome 
and nickel-chrome steels, over the costs 
of a unit which had separately-con- 
structed reactors, preheaters and heat 
exchangers of the same capacity. 


Breaking the Sludge 


One of the most difficult separation 
problems in coal liquefaction is recov- 
ering oil from sludge, particularly 
when a high-ash coal is the raw mate- 
rial. Many painstaking experiments 
and designs were tested at the Aoji 
plant before the engineers came up 
with the rotary sludge-treating device 
shown above. 

The treater“ consists of an inclined 
rotary cylindrical kiln set inside a fur- 
nace. A number of iron balls roll hori- 
zontally through an inclined pipe 
whose slope is opposite to that of the 
kiln. 

Sludge is heated on the inside sur- 
face of the kiln and its oil is vaporized, 
leaving coke. The caked coke is con- 
tinuously crushed by the iron balls as 
in a ball mill, and pulverized coke is 
withdrawn through a water seal. Oil 
vapors are removed through a pipe on 
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the raw material inlet side of the 
treater. The oil recovery efficiency of 
this operation was over 90 percent. 


Hydrogen Generation 


Lacking a ready source of cheap ton- 
nage hydrogen, it was necessary for 
Nippon Chisso to manufacture all 
their fresh reaction gas from low-grade 
coke. The slag tap gas generator® 
proved to be highly effective for this. 

Semi-coke (26-28 percent ash) from 
the Lurgi carbonizer is fed into the 
top of the gas generator (see cut). 





Gas Generator Data 


RAW MATERIALS 


Quantity 
Semi-coke, tons/hr.............. 4.51 
Limestone flux, tons/hr.......... 1.32 


Combustion gas, cu. ft./hr 
Composition of Coke, wt. % 


GAS PRODUCT 
Quantity—230,000-247,000 cu. ft./hr. 
Composition, vol. percent 


HEAT EFFICIENCY 
calories in gas product 
calories in coke-+-combustion gas 





GAS GENERATOR-—H; from coal. 


Pure oxygen and combustion gas are 
blown into the bottom section through 
six water-cooled tuyeres to form the 
combustion zone. Burned gas is re- 
duced in the hot coke layer above this 
zone, exchanges heat with the upper 
layer of raw coke and is withdrawn at 
the top of the unit. 

The combustion gas is actually part 
of the recycle or waste gases from the 
hydrogenation reactor, and contains 
low molecular weight hydrocarbons. 
These are decomposed into carbon 
monoxide and hydrogen in the high- 
temperature combustion and reduc- 
tion chambers. 


AUTHOR’S NOTE 


We have been informed that large 
scale experiments are being made on 
coal hydrogenation in the United 
States. We hope that this record of 
the Aoji plant will contribute to fur- 
ther developments in the field, furnish- 
ing information on a special reactor 
which is well-suited to this process. 
Further details are available in other 
reports.“ "" The advice of Dr. Y. 
Oshima, an expert in fuel technology, 
was very valuable in the preparation of 
this report. 
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FLUIDIZED SOLFD 5 


War and aviation gasoline spawned the fluidized solids technique. Now recog- 
nized as a new unit operation it offers advantages in contacting gases with 
solids. Report gives a timely survey of fluidization know-how and application. 


MARSHALL SITTIG 


CHEMICAL ENGINEERING REPORT—MAY 


ny should you be interested in solids flu- 
W isization? It has found application in the 
catalytic cracking of petroleum, but where does 
it fit into pulp and papermaking, steel manu- 
facture, or the dyestuff industry? Some answers 





MarsHatt Sirtic is a chemical engineer with 
Ethyl Corp., New York. He has published sev- 
eral comprehensive articles on catalytic cracking 
including one on the evolution of the moving 
bed technique, Chemical Engineering, Dec. 
1950, p. 106. 
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to these questions are shown in the table on 
the following page. As you can see, solids fluid- 
ization is already a unit operation of wide in- 
terest, ranking with crystallization, filtration 
and the others as a basic tool and—more im- 
portant—as a means to the conduct of new and 
improved processes. 

Broadly, fluidization offers a means of con 
tracting gases with solids, just as do fixed and 
moving-bed processes. In fluidization, gas is in- 
troduced at a gradually increasing rate to the 
base of a vessel containing a powdered solid. 





Some Present and Potential Applications of Fluidization 


Iron and Steel Industry 


Coking of coal 

Feeding the blast furnace 

Hydrocarbon synthesis in top of blast furnace 
Direct reduction of metal oxides in fluid bed 
Production of cheap oxygen for metallurgical 
operations 


Dyestuff Industry 
Phthalic anhydride from naphthalene or xylene, 
for vat dyes 
Chlorination of phthalocyanine pigments 
Reduction of nitrobenzene to aniline 
Nitration of benzene and toluene 


Paper and Wood Industry 


*1. Roasting of pyrites to SO, 
2. Purification of SO. from SOs 
* In comnrercial operation 


The bed expands until the particles begin to 
move. Finally, the particles are supported on 
the gas stream and the top of the dense-phase 
bed has a well-defined level, resembling a boil- 
ing liquid. Very little material is entrained with 
the gas and extreme turbulence is evident in 
the solids bed. If the gas velocity is further in- 
creased, entrainment increases to the point 
where the bed level disappears and a single 


3. Destructive distillation of wood 
Non-Ferrous Metal Industry 


Roasting of arseno-pyrite os preparatory step 
for gold recovery by cyanidation. 
Roasting of copper and zinc ores 


Cement Industry 


Calcination of limestone 
Cement manufacture from oil shale 


Plastic Industry 


Phthalic anhydride from naphthalene or xylene, 
for alkyd resins 

HCN by cracking of formamide, for acryloni- 
trile and nylon 

Vinyl chloride from CeHe and HCI 

Ethylene oxide from ethylene and air 
Oxidation of butenes to maleic acid 


dilute-phase suspension is present through the 
entire vessel, as in pneumatic conveying. 

Ease of solids handling and excellent heat 
transfer characteristics are perhaps the major 
advantages of the fluidized solids technique. 
Most important is that the fluidized solids tech- 
nique is new to the chemical industry and may 
afford opportunities to carry out reactions in 
new ways. 


Fluidization Equipment: How It Works 
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Most important to successful fluidization is a 
proper range of solids size distribution. Various 
combinations of equipment then can be used. 


Solids Preparation 


The solids of primary interest for fluidiza- 
tion range from 10 to 400 mesh or from about 
2,000 to 35 microns. In chemical processing it 
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is important to prepare the solid reactant or 
catalyst in easily fluidizable form. The tech- 
niques which may be employed are: 

1. Crushing and grinding of natural or syn- 
thetic materials. 

2. Formation of microspheres from hydrogels 
by spray drying. 

3. Spraying of molten materials into quench- 
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ing media. For preparation of a hydrocarbon 
synthesis catalyst, iron wire may be fed into a 
metallizing gun and sprayed into water through 
an atmosphere of controlled oxygen content to 
give spheres having a solid iron core and an 
oxidized surface (U.S. 2,530,344). 

A mixture of coarse and fine solids tends to 
give optimum fluidization results. A narrow 
range of particle sizes gives a material with ex- 
cessive tendency to channel and “bump.” The 
maximum permissible size is in the region from 
0.125 to 0.06 in. Above this, fluidization veloci- 
ties usually cause excessive entrainment of any 
finer materials present. 

A preferred distribution of particle sizes for 
good fluidization is as follows: 


Particle Size 
0-20 microns 
20-80 microns 
Above 80 microns but 
still finely-divided 


Preferred Percentage 
5-25 
30-85 


5-35 


For further details on catalyst manufacture 
see Chemical Engineering, Dec. 1951, p. 157. 
For general information on the size reduction of 
ores, see Chemical Engineering, Aug. 1952, p. 
151. 

Once we have the solids prepared in fluidiz- 
able form, the next problem is to add them to 
the gases or vapors so that they can catalyze gas 
reactions or react with the gases. 


Solids Addition to System 


Devices for adding solids to a flowing gas 
stream are shown in Fig. 1. The fundamental 
problem is introduction of the powdered solids 
from a relatively low-pressure zone (in a hopper 
or at the base of a standpipe) to a relatively 
high-pressure zone (in a reactor or in a flowing 
fluid stream) without pelleting the solid, and at 
a controlled rate. 

In addition to using the mechanical devices 
listed in Fig. 1, the solids may be introduced by 
pumping them in as a slurry. A thorough sum- 
mary of the over-all field of feeding devices 
for solids is shown in Chemical Engineering, 
Nov. 1952, p. 163. 

The so-called I.C.I. valve or ‘“‘jet’”’ valve illus- 
trated in Fig. 1 is a non-mechanical flow con- 
trol device which has been used by I.C.1. in 
England (Br. 607,723). It utilizes the natural 
angle of repose of the non-fluidized solid to halt 
its flow when desired. Aeration gas injected at 
the point indicated by the arrow disturbs the 
angle of repose and the flow of solids is re- 
sumed. 

The centrifugal pump design shown in Fig. 1 
may be operated at speeds from 200 to 5,000 
rpm.; tests have been run at 1,000 rpm. It is 
claimed that operation substantially without 
erosion is possible. A one-stage turbine pump 
can be used for a pressure differential of 10 
to 100 psi. (U. S. 2,495,152). 
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Fig. 1—Feeders used for adding solids to the fluid stream. 


Flow in dense-phase standpipes may vary 
from free flow to a stick-slip type of flow. For 
safe design of pipes, the latter type of flow may 
be assumed, in which case the flow rate equals 
0.5d*° tons per hour where the diameter, d, is 
expressed in inches. Flow is independent of the 
head but varies with bulk density of the solid. 
With free flow, the rate is proportional to the 
square root of the height, as with a true liquid. 

Design of the mixing nozzle at the point of 
solids introduction to the fluid is very important. 
Simply dropping the solids into the air stream 
in a tee will give operating troubles at all solids 
rates and fluid rates. A proper mixing nozzle, 
correctly located, influences the permissible rate 
of solids introduction to the system as well as 
the smoothness of operation. 

One operating technique employed in_pe- 
troleum-cracking plants is the provision of 
two slide valves, one above another, in catalyst 
downpipes. Only the lower valve is normally 
operated, the upper one remaining wide open. 

In those instances where it is possible to 
pump the solids in as a slurry, the mechanical 
problems of sealing the solids at the point of 
entry may be simplified. It is necessary, of 
course, to supply a slurry medium which will 
not adversely affect the process. 

The handling of fluidized solids mixtures at 
high velocities completes the cycle of solids 
handling. In a system as shown in Fig. 1, pneu- 
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Fig. 2—Upfiow dilute phase reactor opened petroleum field. 


matic conveying velocities in dilute-phase car- 
rier lines may run from 15 to 40 feet. per sec. 
for materials like cracking catalysts. 

While pneumatic conveying has long been 
used in the conveying of cement and grain from 
ships and freight cars to storage silos, little was 
known about design fundamentals until World 
War II. Then the stimulus of the wartime avia- 
tion-gasoline program accelerated work on all 
of the fundamentals: underlying the design of 
fluidized hydrocarbon cracking units. 

The pressure drop in a vertical riser through 
which solids are being transported by a stream 
of gas is the sum of: 

1. Pressure drop due to gas flow alone, as if 
no solids were present. 

2. Solids pressure drop, composed of 

a. A solids static head equal to vertical dis- 
tance times dispersed solids density. 

b. A solids friction loss due to contact of 
particles with the pipe wall. The Fanning equa- 
tion, using solids linear velocity and dispersed 
solids density, is recommended for use in this 
instance. 

c. An acceleration pressure drop. This is a 
factor for a considerable distance above the 
point where the solids begin to move vertically, 
and constitutes a significant portion of the total 
pressure drop. 


Fig. 3—Downflow dense bed reactor now carries the load. 


In work on conveying in horizontal pipes, a Horizontal 
tendency has been reported toward pressure drop pipes 
being independent of solids loading at high 
loadings. A decided centrifuging effect was 
found to occur at pipe bends, but a distribut- 
ing vane in the downstream end of the ell 
corrected this; the centrifuging effect was un- 
desirable primarily from the standpoint of 
erosion. 


Reaction Vessels 


The initial application of fluidized solids in 
the petroleum industry resulted in the upflow 
dilute phase reactor illustrated in Fig. 2. The 
obvious disadvantage of this design is that all 
of the flowing solids pass overhead and must 
be removed in dust removal equipment. 

The basic design which finds widest applica- Downtlow 
tion today is the downflow or dense-bed reactor. *yPé 
The essentials which determine the design of a 
downflow fluidized-solids reactor (see Fig. 3) 
include the following: 

1. Required reaction volume. This is fixed 
by empirical determination of the necessary 
space velocity and will be influenced by the ex- 
tent of gas back-mixing and the extent of solids 
mixing and thus by the length-to-diameter ratio 
of the bed. 

2. Desired diameter. This is fixed by gas 
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Fig. 4—Multi-compartment reactor prolongs contact time. DORR multi-compartment unit at the New England Lime 











velocity, which will be within the range be- 4. The freeboard above the reactor bed. This 


tween the minimum for fluidization and the 
maximum set by excessive entrainment. The 
most economic velocity will be set by balancing 
gas circulation cost against other costs. 
3, The type of gas distribution to be used. 
a. Conical bottom. 
b. Packed bed. 
ce. Grid. 


will be determined by the needs for dust re- 
moval equipment and the necessity for free 
settling prior to entry to that equipment. 

5. Disengaging space diameter. The en- 
larged diameter lowers gas velocity, aids settling 
and lessens solids carryout. 

6. Equipment required for heat exchange, if 
any. 





Elevation, ft, ———=3, 
160 
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Fig. 5—Evolution of fluid cracking units, |. to r., wartime downflow unit (Model II), balanced pressure unit (Model III), stacked 
unit, orthoflow unit, Shell design, Model TV. F = feed, FG = flue gas, K = kiln (regenerator), R == reactor, P = product, 
S = steam, A = air. 
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Multi-bed 


unit 


Typical 
problems 


It is apparent that in a single boiling-bed op- 
eration there will be particles which short-circuit 
the bed and leave rapidly, even though they 
have been freshly added. Similarly, some parti- 
cles will undergo extremely long residence times 
in the bed. Where contact of all particles for 
appreciable times is essential, a countercurrent 
series of beds furnishes the answer. Fig. 4 shows 
such a reactor, as applied to the burning of 
lime. 

The synthesis of hydrocarbons from carbon 
monoxide and hydrogen illustrates two problems 
which may confront the engineer in applying 
the fluidized solids technique to his own par- 
ticular problem. 

First, substantial contraction in the volume 
of vapor occurs during the reaction, which 
causes a loss in fluidization due to reduced gas 
flow in te upper portion of the reactor. This 
will face the designer in any process where the 
moles of product are appreciably fewer than 
the moles of reactants. 

Second, the iron catalyst used in hydrocarbon 
synthesis is of such high density that prohibi- 
tively high rates of gas flow would be required 
to fluidize the particles in a conventional re- 
actor. These high gas flow rates may be pro- 
hibitive from the standpoint of pumping cost 
or may be undesirable when the reaction is 


Fig. 7—Baffles improve contacting during solids stripping. 


relatively slow and an extended contact time 
is desirable. 

Simple baffles (of the disk and doughnut 
type, for example) may be employed to assist 
fluidization in small-diameter reactors, or where 
heavy solids particles are to be fluidized. 

When uniform fluidization of particles in the 
40-100 mesh range is difficult, an equal part 
of inert fines (~140 mesh and 60 percent—325 
mesh, for example) may be added to provide 
smooth fluidization. This technique is particu- 
larly applicable to heavy powders, such as hy- 
drocarbon synthesis catalysts, in these larger 
mesh sizes (U.S. 2,616,914). 


Vessel Arrangement 

To conduct a specific reaction economically a 
second fluidized-solid vessel is necessary except 
in those instances where the solid is a catalyst 
and does not require regeneration, or where the 
solid is a reactant and need not be withdrawn 
for conversion or recovery. For example, the 
operation in this second vessel in the case of 
hydrocarbon cracking is air oxidation of carbon 
from the spent catalyst. 

The evolution of vessel arrangements which 
occurred in the development of hydrocarbon 
cracking affords the best specific example of the 
various vessel arrangements possible in a two- 


Auxiliary 
vessel 


Evolution 
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vessel system. The historical evolution, from 
the earliest units at the left to the most recent 
at the right, is illustrated in Fig. 5. As you can 
see, this evolution has resulted in decreasing 
heights of units of equivalent capacity with con- 
sequent decreases in investment costs in support 
structures. 

One additional arrangement of vessels, which 
may be of particular interest in chemical opera- 
tions, is that shewn in Fig. 6. The specific illus- 
tration shows a setup made of firebrick which is 
suitable for fluidized solids operations at ex- 
tremely high temperatures; for example, 2,000 
deg. F. Internal piping is eliminated, and re- 
fractory wells are employed in its place (U.S. 
2,521,195). 


Reactant Separation 


As the solids are withdrawn from a fluidized 
solids contactor, it is usually desirable to remove 
any adsorbed or entrained gases or vapors from 
them. Thus, in hydrocarbon cracking, it is 
economically necessary to recover entrained 
hydrocarbons from the catalyst leaving the re- 
actor before it goes to the regenerator where 
the coke is to be burned off with air. 

Various types of strippers may be employed, 
but baffles are frequently employed to improve 
contacting (Fig. 7). 

Various stripping media may also be utilized. 
Steam is inexpensive but may deactivate some 
catalysts. Natural gas or flue gas may be con- 
sidered, but when liquid recovery is contem- 
plated, either of these would blanket the con- 
denser surface used later. 

The removal of solids from the effluent gases 
from fluidized solids contactors is usually neces- 
sary from an economic standpoint. A compre- 
hensive summary of dust-collection-equipment 
performance appeared in Chemical Engineering, 
May 1951, p. 140. 

In pilot plant installations, porous ceramic 
filters and bag filters have been used. The por- 
ous ceramic filters can be arranged in multiple 
assemblies so that one or more is always on 
steam, while others are being blown back with 
inert gas. 

In commercial installations, cyclone sepa- 
rators are most commonly used. Integral installa- 
tion of cyclone separators within process vessels, 
with the cyclone dropleg extending into the 
dense phase as shown in Fig. 3, is common prac- 
tice. 

It is frequently necessary to follow cyclone 
separators with Cottrell precipitators to mini- 
mize loss of solids. In newer petroleum crack- 
ing plants, the 0-20 micron range of solids 
which passes the cyclones is minimized by the 
use of microspheroidal catalyst. These micro- 
spheres contain less of this fine fraction than 
ground catalyst to begin with, and higher re- 
sistance to attrition produces less fines during 
operation. 
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Fig. 8—Instrumentation for a fluid cracking unit. 


A device which has been used to replace c\ 
clones and Cottrells is a liquid plate-column 
scrubber. The feed liquid to a process may thus 
be used to recover effluent solids and to re- 
cover sensible heat from the effluent gas-solid 
mixture. ; 


Heat Exchange 


Since efficient heat transfer and excellent tem- 
perature uniformity, even at high rates of heat 
release, are among the major talking points of 
the fluidized solids technique, let’s examine the 
methods available for heat exchange. 

1. Heat transfer tubes may be inserted di 
rectly in the bed. This is the means suggested 
for most fluidized hydrocarbon synthesis re- 
actors. 

2. Outside heat exchangers may be employed. 
Early hydrocarbon cracking installations em- 
ployed tubular exchangers to assist in temper- 
ature removal from the regenerator vessels. The 
heat transfer coefficients in such exchangers are 
a direct function of solids loading in the cir- 
culating gases and are many times what they 
would be for the gases alone. 

3. Due to excellent heat transfer character- 
istics within fluidized beds, exothermic reac- 
tions, such as the combustion of fuel gas with 
air, may be carried on within the bed. This 


Methods 








means is used in the reactor shown in Fig. 4 
wherein limestone is calcined by direct com- 
bustion of fuel in a fluidized lime bed. 

4. Liquid injection to the bed may be used, 
whereby heat is removed as the latent heat of 
evaporation of the liquid injected. 

5. A separate heat transfer solid may be 
present in a fluidized bed of the solid of primary 
interest. This secondary heat transfer solid may 
be of large particle size so that it remains as a 
boiling bed while the primary solid is separately 
introduced and withdrawn. 


Instrumentation 


The general principles of automatic control 
for two-vessel fluidized solid systems apply for 
any of the configurations shown in Fig. 5. 
Thus, the reaction is controlled by the com- 
bination of bed depth and bed temperature. 
Specific variables in reactor and regenerator 
operation and techniques for their control are 
itemized in the table and as shown in Fig. 8. 

The solids-to-gas ratio is an operating variable 
of importance. The pros and cons of high vs. 
low catalyst-to-oil ratios in hydrocarbon crack- 
ing are as follows: 


High Ratio 
1. High equilibrium catalyst activity 
. High cracking efficiency 
. Heat-balance operation 
Low Ratio 
. Less catalyst attrition 


2. Lower gross coke production 
3. Lower utility and investment requirements 


Erosion Problems 


Erosion is an important problem in the 
design of fluidized solids systems. Erosion in 
plant ¢quipment is controlled and minimized by: 

1. The proper choice of fluid velocities. 

2. Streamlining of parts jutting into fluidized 
solids streams and streamlining of piping by 
the use of sweeping bends. 

3. The use of protective wear plates and spe- 
cial liners. 

For instance, choice of materials of construc- 
tion for cyclone separators is critical because of 


the erosion problems involved. A silicon-killed 
carbon steel is the preferred material; it with- 
stands erosion better than stainless alloys. 

Wear plates are frequently built into cy- 
clones to simplify maintenance due to erosion. 
A refractory lining composed of a refractory con- 
crete spread over a steel mesh screen welded to 
the cyclone has been developed and is used 
to replace wear plates in some cases. 

In one extremely interesting piece of funda- 
mental work on erosion, solids suspended in 
air were impinged onto black iron and gypsum 
plaster targets. These experiments showed that 
erosion varied as the cube of the air velocity, 
attaining a maximum value at a 20 deg. im- 
pingement angle; the value at 20 deg. being 
twice that at 90 deg. Further, a plot of plaster- 
to-iron erosion ratios at various air velocities was 
found to be linear, suggesting the possibility of 
predicting iron erosion rates from measurements 
on plaster. 


Start-up 


A brief account of the start-up of a fluidized 
solids unit for petroleum cracking should be of 
interest as an introduction to operating funda- 
mentals. 

The air preheater is fired up and air at 1,000 
deg. F. blown through the equipment. Catalyst 
is conveyed pneumatically from the storage hop- 
per to the regenerator vessel. As soon as a bed 
is maintained and combustion temperature 
reached, oil is injected into the bed. Then the 
firing rate on the air heater is decreased. 

The slide valve in the regenerator standpipe 
is opened, and catalyst transfer to the reactor 
is initiated using a mixture of steam and re- 
finery gas. After a bed is built up in the re- 
actor, the spent catalyst slide valves are opened, 
and air is turned into the spent catalyst carrier 
line, establishing the complete cycle of catalyst 
circulation. 

As circulation increases, reactor temperature 
increases, and the oil charge is started to the 
liquid feed injection point at the base of the re- 
generator standpipe. Levelling off of the prod- 
uct recovery system is all that remains to have 
the entire plant on stream. 


Essentials of Control for Cracking Hydrocarbons In a Fluid Catalytic Unit 


Operating Variable 
. Oil flow 
. Of] feed temperature 
. Reactor temperature 


. Reactor pressure 


. Reactor bed depth 


. Regenerator temperature 


. Regenerator pressure 


Method of Control 


Controlled at constant rate. 


1. 
2. Controlled by preheat exchangers and/or furnace. 


. Controlled by regulating flow of hot fresh catalyst 
to reactor. 


4. Controlled by regulating pressure at suction of 
compressors taking gas from product fractiena- 
tors. 


. Controlled by regulating catalyst flow rate to 
regenerator on basis of bed pressure drop. 


. Controlled by regulation of coke made (as deter- 
mined by catalyst/oil ratio), air rate to regenera- 
tor, and emergency quench water injected to bed. 


. Controlled by regulating damper in the flue gas 
line. This may be regulated by pressure difference 
between reactor and regenerator. 


May 1953—Cuemicat ENcINgERING 





= 


FLUOSOLIDS section of sulfuric acid plant at West Rand Consolidated Mines, 


Photo by G. Cassel, Johannesburg. 
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Fluidization Benefits Many Processes 


Heat 
transfer 


Versatility gives fluidization of solids a wide 
potential. Here is some of the evidence of that 
potential to date. 


Physical Processes 


Fluidized solids systems are characterized 
heat-transferwise by excellent internal tempera- 
ture uniformity and by high rates of transfer to 
external transfer surfaces. 

The high heat content of the solids in the 
bed combined with radiation, conduction and 
convection heat transfer between particles ac- 
counts for the good internal temperature uni- 
formity. The turbulent action of the fluidized 
bed aids heat transfer by all three means and 
reduces the tendency to localized overheating. 

Heat transfer coefficients from fluidized solids 
through heat exchanger walls are greatly in- 
creased over cofficients at equivalent gas rates 
in the absence of solids. Coefficients from 30 
to 70 times greater than could have been ex- 
pected in the absence of solids are noted. 

Through the use of fluidization, dry solids 
may be obtained from salt solutions which are 
hard to. evaporate in conventional equipment. 
Thus, calcium salts which have a negative tem- 
perature coefficient of solubility and tend to 
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precipitate out on heat exchange surfaces, o1 
salts such as sodium sulfate which melt in their 
own water of crystallization, can be handled. 

In a recent process (U. S. 2,567,959), hot 
fluidized solids of the same composition as the 
solution to be evaporated are used as the evap- 
orative surface. Alternately, inert solids may be 
used and the dry product leached from such 
solids. A possible application would be evapora- 
tion of dilute sugar solutions on sand particles, 
followed by treatment of the coated sand with a 
small amount of water to produce a sirup. 

The fluidized-bed technique has been de- 
scribed as applicable to the fractionation of 
gases using solid adsorbents. One application is 
shown in Fig. 9. Here the desorbed gas serves as 
the fluidizing medium for the solids lift line. 

Another process patent (U.S. 2,606,938) 
covers the separation of hydrocarbons through 
the use of fluidized cuprous halide adsorbents. 

Gases may be dried by fluidized solids, or 
solids may be dried in fluidized beds. 

One patent discloses a method of drying 
gases by contact with a cold, inert fluidized solid 
material (U.S. 2,475,255). Cold gas plus sus- 
pended powdered ice leave the top of bed; the 
ice is removed by a centrifugal sepavator. 
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Fig. 9—Gases are fractionated in fluidized-bed adsorber. 


The Dorr Fluo-Dry process, on the other 
hand, dries solids by blowing combustion gases 
through them from a direct-fired heater. 

Dust collection and fume removal may, be 
accomplished by the use of fluidized solids. Re- 
moval of H,SO, fumes from air by such a proc- 
ess has been proposed. 

Passage of a current of gas through a bed of 
fine solids may be used to size the solids, caus- 
ing entrainment and removal of solids below a 
certain size, consistent with the gas velocity 
employed. This technique may be applied to 
the sizing of dolomite for the preparation of 
rotary-kiln feed. Sizing is accomplished simul- 
taneously with drying in the Fluo-Dry process. 

The attrition effect present in fluidized solids 
systems can be put to use in controlled size 
reduction. The fine-particle fluid energy mills 
marketed by various manufacturers are exam- 
ples of this type of equipment. 


Size 
reduction 


Chemical Processes—Noncatalytic 

While the initial strides in developing fluidi- 
zation were associated with catalytic cracking and 
reforming of petroleum the technique has found 
a place in noncatalytic chemical processing. 


Pyrolysis 
Fig. 10 illustrates the layout of a plant which 


has been designed for the processing of oil 
shale, based on pilot plant operating experience. 

Retorting of shale consists of maintaining it 
at 700 to 1,000 deg. F. for 8 to 20 min., 
whereby the kerogen content of the shale is 
converted to oil vapors. Shale is withdrawn 
from the retort and any residual combustible 
matter burned in a burner vessel in a stream of 
air. A portion of the burned shale is recirculated 
to the retort to supply heat; another portion of 
spent shale is processed through a cooler to re- 
cover heat as steam. 

A process has been developed for the coking 
of petroleum, embodying the principles de- 
veloped in the related fluid catalytic cracking 
process. The coke itself is the solid circulated 
and more coke is deposited on the particles. 

Limestone may be efficiently calcined in a 
fluidized bed to yield lime and byproduct CO.. 
This process has been developed to the commer- 
cial scale by the Dorr Co. in cooperation with 
the New England Lime Co., in whose plant the 
commercial installation has been made, The 
calcination reactor is illustrated in Fig. 4. 

A possible further application of the fluidized 
solids technique to this process lies in a method 
for the manufacture of dry ice from CO, in a 
fluidized bed (U.S. 2,608,838). 

Work at both Georgia Tech and Stanford 
University has yielded results of interest in the 
destructive distillation of fluidized ground wood. 


Retorting 
of shale 


Limestone 
calcining 


Halogenation 


An interesting application of the fluidized Fluidized 
catalyst technique concerns the chlorination of salts 
methane, with reuse in situ of the hydrogen 
chloride produced as shown in Fig. 11 (U.S. 
2,498,552). 

The reactions occurring in the lower (chlo- 
rination) vessel are as follows: 


RH + Cl. = RCI] + HCl 
CuO-CuCl, + 2HC] = 2CuCl, + H,O 
2CuCl, + RH = RC] + Cu,Cl, + HCl 
2RH + Cl, + CuO-CuCl, = 2RCI + 
H,O + Cu,Cl, (4) 


The HCl recovery vessel scrubs effluent cholo- 
rinated hydrocarbon plus HCl with CuO:CuC]l, 
according to reaction (2) 

IImenite beach sands may be chlorinated in a 
fluidized bed to effect removal of the iron. Thus 
ilmenite sand of 6-150 mesh size is contacted 
with chlorine gas at 1,000 deg. C. (maintained 
by external heating), whereby the iron content 
is preferentially chlorinated. The resultant FeCl, 
is removed with the exhaust gases, and TiO, is 
removed from the bottom of the bed (Br. 
661,560). 

Methane chlorination can be carried out ad- 
vantageously in a turbulent bed of inert solids, 
such as fine sand (U.S. 2,585,469). 

The chlorination of phthalocyanines in a 
fluid bed as a process step in the manufacture 
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Fig. 10—Fluidization is used in retorting oil shale to convert kerogen to oil vapor. 


Ore 
roasting 


Coal gasi- 
fication 


of phthalocyanine dyestuffs is covered in a re- 
cent patent (U.S. 2,586,598). 

A powdered cobalt trifluoride bed may be 
used for the fluorination of hydrocarbons (U.S. 


2,568,660). 


Oxidation 


The roasting of sulfide ores to produce SO, 
gas for sulfuric acid manufacture and for the 
preparation of paper-mill cooking liquors has 
been the subject of much development work. 
One commercial installation is. at the Brown 
Co. paper mill in Berlin, N. H. Iron pyrites, 
copper or zinc sulfides may be roasted by this 
process. 

Advantages of fluidized solids roasting include: 


1, High SO, content of product gas. 

2, Adaptability to wide range of particle 
sizes of feed, obviating need for fine grinding. 

3. Adaptability to automatic control. 

4. Elimination of moving parts in contact 
with hot solids. 

5. Minimum external fuel requirements due 
to efficient combustion of sulfur. 


The principal ancestor of the modern fluid- 
ized solids process is the Winkler process for 
the gasification of brown coal which was 
placed in operation in Germany about 25 years 
ago (Fig. 12). 
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More recently, a large amount of work has 
been expended and a large number of patents 
are issuing on processes for the coking of coal 
in fluidized operations. Chemical yields can be 
higher than produced in ovens. 

The preparation of pure oxides of carbon 
from carbonaceous material, of pure SO, from 
sulfur-bearing materials, and the like may be 
carried out by the use of fluidized metal oxides 
as oxygen carriers. These procedures are based 
on a considerable body of thesis work at M.LT. 
Such processes avoid the separation of the de- 
sired oxide product from large quantities of 
non-condensable gases such as nitrogen. 

The activation of carbon can be neatly 
carried out in a fluidized bed. 

Tobacco can be “smoked” in a fluidized bed 
to produce nicotinic acid (niacin) for vitamin 
manufacture. Previous processes for nicotinic 
acid manufacture have centered about the 
oxidation of quinoline and beta-picoline with 
strong chemical oxidants, such as sulfuric and 
nitric acids. 

The fiuidized-bed process simply involves 
fluidization of finely-ground tobacco’ with 
humid air at 150-220 deg. F. for about 22 
hrs, Nicotine content of the tobacco is com- 
pletely oxidized to nicotinic acid (U.S. 2,586,- 
808). The product is extracted with water or 
alcohol. 
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Fig. 11—Methane chlorination by fluidized solids technique. 


Hydrazine 
hydrate 


Carbon 
disulfide 


Ammonia may be oxidized to hydrazine 
hydrate in a fluidized bed of reducible metal 
oxide. The reducible oxide is re-oxidized in a 
second fluid bed and returned to the first bed, 
where it acts as the oxidizing agent (US. 
2,583,585). 


Reduction 

Iron oxide may be reduced with hydrogen 
in a fluidized bed (U.S. 2,343,780). Hydrogen 
derived from pyrolysis of natural gas is intro- 
duced at 1,000 deg. F. Additional heat may 
be supplied to the fluidized bed, when needed, 
by admission of ait to burn a portion of the 
hydrogen. For other data on the direct re- 
duction of iron ore in a fluidized bed, see 
Chemical Engineering, April 1952, p. 161. 


Miscellaneous 


The present electric furnace process for 
manufacture of carbon disulfide, with its high 
electric power costs, may find a competitor in 
the fluidized solids field. Powdered coke may be 
reacted with sulfur vapors at 1,400-1,600 deg. F. 
to produce CS, (U.S. 2,443,854). The heat 
required for the reaction (52,000 Btu. per 
Ib. of CS, formed) is supplied by combustion 
of a portion of the carbon. 

Cement may be made in a fluidized bed 


from oil shale containing SiO, Al,O,, and 
Fe,O, in suitable proportions for cement manu- 
facture. (U.S. 2,592,468). 


Chemical Processes—Catalytic 


Fluidized solids operations based on catalysis 
have now broadened to cover a number of 
basic types of reactions. 


Pyrolysis 

Major emphasis in the development of the 
fluidized solids process has, of course, been on 
the catalytic cracking and reforming of 
petroleum. The catalytic cracking process has 
been adequately covered in the literature, how- 
ever, and emphasis in this report has been 
placed on mechanical fundamentals and chem- 
ical process applications. 

Formamide vapor may be cracked in a 
fluidized bed to give HCN and water vapor 
(U.S. 2,604,380). The catalyst is regenerated 
by a_ fuel-oxygen mixture, and the hot 
catalyst is returned to the reactor. 


Halogenation 
Phosgene may be synthesized from carbon 
monoxide and chlorine in a fluidized bed of 


activated charcoal at temperatures from 0 to 
150 deg. F (Br. 644,135). 


Oxidation 

Application of the fluidized bed process to 
the manufacture of phthalic anhydride and a 
comparison of the virtues of the fluidized vs. 
fixed bed processes for phthalic is presented in 
Chemical Week Feb, 23, 1952 p. This article 
points out that Sherwin-Williams is expanding 


their pioneer plant and that I.C.I. is building , 


a fluid bed unit in England. 

Equipment and reaction conditions have 
been specified for the production of phthalic 
anhydride from naphthalene (Br. 644,135). 
Suggested reaction conditions are: 


690 deg. F. 
3 psi. gage 


Reaction temperature 

Reactor pressure ..........+.. 

Inlet temperature of naphtha- 
lene vapors 

Inlet temperature of air 

Molar ratio of air to naptha- 
lene vapors 

Lbs. V2Os in reactor per Ib. 
naphthalene per h 1 


Using the fluid catalyst process, operations 
within the explosive range are quite permissible. 
Thus, in the old fixed-bed process about 25 to 
30 Ib. of air per Ib. of naphthalene were em- 
ployed—a 500-600 percent excess. In the fluid- 
ized bed operation, air-naphthalene weight ratios 
of 15 to 1 are employed. 

Ethylene oxide fiom ethylene and air in a 
fluidized bed has been the subject of research 
in a number of organizations. A process de- 
veloped by Atlantic Refining Co. in coopera- 
tion with the Vulcan Copper and Supply Co. 
and available for license through Vulcan has 
recently been announced. 


Phthalic 
anhydride 


Ethylene 
oxide 
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Sulfur 
trioxide 


Oxidation of SO, to SO, in a fluid bed has 
been proposed, purely on the premise that it 
is possible to operate within a restricted tem- 
perature range of maximum catalyst activity 
by use of a fluidized bed. Also, oxidation of 
sulfur or sulfur-containing materials with air in 
the presence of a catalyst for conversion of 
SO, to SO,, giving SO, in one step, has been 
proposed (U.S. 2,449,190). 

Benzene, butenes or butadiene may be 
oxidized to maleic acid in an upflow dilute- 
phase fluidized molybdena-vanadia catalyst bed 
(Br. 660,329). Reaction conditions are: 

Reaction temperature .. 800—1,100 deg. F. 
Mole % butenes in air 


charged 
Catalyst 


Unsaturated aliphatic aldehydes may be manu- 
factured in a continuous fluidized solids system 
by the catalytic vapor-phase reaction of formalde- 
hyde with a saturated aliphatic aldehyde, such 
as acetaldehyde or a higher aldehyde. Preferred 
catalyst for this reaction is 50-120 mesh silica 
gel impregnated with 0.1 to 5.0 percent of an 
oxide of manganese, lead, zinc, or cadmium. 

Reaction temperature is 200-450 deg. C. 
One to three moles of formaldehyde (10-50 
percent aqueous solution) are used for each 
mole of saturated aliphatic aldehyde. Water 
evaporating from the. fermaldehyde solution 
provides diluent steam. The catalyst becomes 
coked and is withdrawn to a separate vessel 
for regeneration with air or oxygen at 300 to 
500 deg. C (U.S. 2,517,006). 

Ammonia may be oxidized to oxides of 
nitrogen at temperatures of 600 to 1,000 deg. 
F. over a fluidized sintered iron oxide catalyst 
promoted with 2 percent alumina and 1 per- 
cent K,O (Br. 644,135). 


Reduction 


Hydrocarbon synthesis from carbon mon- 
oxide and hydrogen has long offered a difficult 
problem in heat transfer. The German Fischer- 
Tropsch process employed thin layers of catalyst 
between cooling surfaces and 6 million square 
feet of cooling surface were required for a 
10,000 bbl.-per-day plant. In contrast, the 
fluidized American version of the process re- 
quires less than 1 percent this amount of 
cooling surface. 

The reduction of nitro compounds to amines 
is an exothermic reaction involving a gas and 
a solid catalyst, ideally suited to the applica- 
tion of fluidization (U.S. 2,620,356). 


Miscellaneous 

The polymerization of olefins over a phos- 
phoric acid catalyst supported on kieselguhr in 
fluidized form has been proposed (Br. 644,135). 
In this case, the operation would be carried on 
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Fig. 12—Winkler gas producer, predecessor of modern units. 


without regeneration until the catalyst becomes 
permanently inactive. It then would be with- 
drawn and a fresh supply added. Operating 
temperatures of 300 to 600 deg. F. and pres- 
sures of 200 to 1,500 psi. are specified. 

Benzene or toluene may be nitrated in the 
vapor phase, using fluidized iron, cobalt, nickel, 
or platinum catalysts. Reaction temperatures of 
100 deg. C. for benzene and 0-100 deg. C. for 
toluene are preferred (Br. 644,135). 

The desulfurization of petroleum ,in a 
petroleum cracking operation may be carried out 
in a separate reaction vessel, but using the same 
cracking catalyst. 

In the reaction of SO, with hydrocarbons to 
give thiophene, extensive side reactions and low 
thiophene yields have characterized fixed-bed 
operation due to difficulty of close tempera- 
ture control. However, finely-divided chromia- 
alumina catalyst was used in fluidized-bed opera- 
tion with great success. 





NEXT MONTH ... 

Watch for our 48-page Report on Heat 
Technology—an integrated symposium of 12 
articles on production, containment, transport 
and transfer of heat. Look too for the 
“Thermal Spectrum Chart.” 
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Reduction Potential Instrument Shows 
Lew Air Coneentrations in Steam 


Freperick Fannoe, Chemical Engineer, Vitro Corp., New 
York 7, N. Y. 


%* February Contest Prize Winner 


Many times in industry it is necessary to measure the 
air or oxygen content of open or low-pressure steam. 
However, so far as I have been able to determine, there 
is no instrument on the market which will do this with any 
degree of accuracy. 

For example, steam ageing of dyestuffs is one applica- 
tion where the presence of air in steam is extremely dele- 
terious; other instances where air content is undesirable 
are in reduction processes, both inorganic and organic, 
where live steam is employed as a heating medium. A 
means of measuring air content of steam either in a flow 
system, or spatially within a steam chest or chamber, has 
been needed. 

A test system has now been devised which can be 
adapted either as a probe or as a fixed element for measur- 
ing air content of steam below 2 percent by volume with 
high accuracy. The structural arrangement of this sys- 
tem is shown in Fig. 1. The principle is based on the 
lowering of reduction potential of dispersed formalde- 
hyde sodium sulfoxylate (Rongalit) with air at steam tem- 


peratures. The actual reduction system consists of the 
potential established between platinum and calomel elec- 
trodes by cotton cloth which is impregnated with the 
reduction mixture. A typical impregnating mixture is 
constituted as follows: 


Percent 


Formaldehyde sodium sulfoxylate 7% 
Glycerine } 
Starch 

British gum 

Potassium carbonate 


_ Use of this cotton cloth detector, as shown in the 
illustration, permits practically instantaneous reading of 
reduction potential by a vacuum tube voltmeter. The 
potential exists for several minutes after which the cot- 
ton sensing element must be replaced. A typical calibra- 
tion curve for this unit appears in Fig. 2. 

It will be noted that this device has excellent sensi- 
tivity in the low air content range for which no commer- 
cially available instrument is satisfactory. The utiliza- 
tion of this device in the form of a probe should permit 
a study of steam distribution in any chamber to locate 
stagnant areas, to determine the desirable location of 
baffles, and so on. The instrument should be capable, 
as well, of adaptation to permit the measurement of air 
content of steam which is flowing at low pressure in a pipe 
or duct. 





% March Contest Prize Winner 


“New Clamp ign Simplifies 
Installation of and 
Pipes in Process Vessels.” 


A prize of $50 in cash will be awarded to 
Stanley Yokell, chemical and professional 
engineer, Fairlawn, N. J. Mr. Yokell’s 
article, his third winner, will appear in the 
plant Notebook for July. 

$50 PRIZE FOR A GOOD IDEA—Until 


further notice the Editors of Chemical 
Engineering, will award $50 cash each 
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month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month’s winner will be announced 
the second following month and published 
the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable 
but are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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Chart Saves Times in Determining 
Length of a Helix 


L. Suprintz, Chemical Engineer, Publicker Industries, 
Inc., Philadelphia, Pa. 


When the pitch P of a helix of mean diameter D is 
small in comparison with the diameter, then there is not 
much error in calculating the length as N x D, where 
N is the number of turns. If P/D < 0.5, then the error 
will be less than 3 percent. However, for other cases the 
error can be considerable. The chart above makes it 
unnecessary to go through lengthy calculations where 
accuracy is needed. With it it is only necessary to solve 
the equation s = AN zx D, where A is a correction factor 
obtained from the chart for the particular ratio of P/D 
= 6 to be used. 

In polar coordinates the equation of a helix is x = a 
cos 4, y = a sin 9, and z = bé. The length of the helix 
is then the integral from 0 to 2x of (a* sin* 6 + 
a’ cos’ @ + b*)°* d6 or (a* + b*)°* times the integral from 
0 to 2x of dé. For one turn, then, length s, = 2 « 
a’ + b*)°*. Now, D = 2a and b = P/4 so that s, = 2x 
(D/2)* + (P/4)*|**. Hence, for N turns, sy = N x D 
1 + §°/4)°* where § = P/D. A plot of the expression 
1 + 8°/4)°** = A vs. 8 is the correction factor and hence 


( 
[ 
( 
( 
Sy = AN i D. 
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Simple Orifice Construction 
Based on Pipe Union 


Jack Lowenstein, Chemical Corps Engineering Agency, 
Army Chemical. Center, Md. 


In process laboratory work it is often necessary to meas- 
ure flow through small diameter pipe by means of an orifice. 
Since small fittings are usually threaded, flanges—the stand- 
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ard orifice-mounting devices—are rarely available in sizes 
of 4 to } in. It is, however, possible to make an accurate 
orifice meter using a regular union. 

The orifice plate itself may be made from any thin piece 
of sheet metal (0.03 in. or less), the material depending 
on the fluid to be measured. Drill the orifice hole into the 
sheet metal before cutting to size, and then cut the plate 
down until it is just slightly smaller than the brass ring in 
the union. (The brass rings may be milled down slightly 
to obtain a better fit for the insert.) Be sure the hole is 
centered on the orifice plate! Close the union, clamping 
the plate between the brass surfaces, again being careful 
to keep the hole centered. Tighten the whole unit securely. 

Connect the union to the pipe, and then drill, at each 
end, a %v-in. hole through one wall of the union, about } in. 
away from the threaded edge. The hole must pass through 
one wall of the pipe, but should not go through the 
opposite wall. Braze or silver-solder } or % in. copper 
tubing over the holes to form the pressure taps. 

Calibration may be accomplished by means of a rotam- 
eter, or other meter, producing a smooth calibration plot. 

The union is easily taken apart to clean or replace the 
orifice, but care should be taken to prevent rotation of 
the union against the pipe, causing dislocation of the 
pressure-tap holes. 


**Hose Chute”? Reduces Dusting 


Dust from fines dropped on to a surge pile from an 
elevated belt conveyor was a serious nuisance at a King- 
ston, N. J., trap rock crushing plant. The primary crusher 
produced a high percentage of fines and the drop from 
the head of the conveyor was often as much as 40-45 
ft. A metal pipe attached to the bottom of the discharge 
chute wore out quickly so it was decided to try hose. 

The solution, worked out by the Thermoid Co., of 
Trenton, uses two lengths of large-diameter wire-rein- 
forced hose, similar to suction dredge hose. The smaller 
one, 74) in. O.D., is attached tothe bottom of the dis- 
charge chute and is 25 ft. long. The larger one telescopes 
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over the smaller and is 20 ft. Jong. It is supported and 
adjusted as to height by a flange attached to the bottom 
and cables which are controlled from the hopper to 
deliver just above the top of the pile. Thus there is little 
chance for wind to blow the fines over the surrounding 
area. 


Extra Lubrication Saves Catalyst Pump 


A Moyno positive displacement pump was showing 
excessive wear while pumping a slurry of fluid cracking 
catalyst in American Cyanamid’s Fort Worth, Texas, plant. 
The cure, suggested by repairman R. B. Poteet, was worth 
$600 to him via the plant’s suggestion system. At the 
drive end there is a connecting rod driven through a 
pin which acts as a universal joint. This is normally 
packed with grease but there was no way to provide sus- 
tained lubrication. The greatest wear was taking place 
at the joint between the pin and the connecting rod 
knuckle-joint. 

Mr. Poteet drilled a passage lengthwise through the 
drive shaft into the space containing the trouble-giving 
parts. By attaching a grease fitting at the end of the shaft 
he was able to ensure adequate lubrication. However, the 
method would not be recommended if the possibility of 
lubricant leaking into the product offered serious objec- 
tions. 
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Curves Cut Work in Determining 
Electric Energy for Heating 


Josern Gratanetia, Chief Engineer, Amersil Co., East 
Newark, N. J. 


The chart above is a handy one for quick estimation of 
the energy requirements for the electric heating of liquids 
or solids. It has been drawn for water but can easily be 
corrected for materials having a specific gravity other 
than 1.0, or a specific heat other than 1.0. The chart is 
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based on the simple relation between the quantity of 
heat required to raise 1 Ib. of water 100 deg. F., and the 
equivalent Btu. per kilowatt-hr. Thus E = Lb. H,O/34.12, 
or E = Gal. H,O/4.096, where E is the number of 
kwh. required. 

If the material to be heated is not water, then the water 
equivalent is determined by multiplying the quantity 
(pounds or gallons) by its specific gravity. The result for 
the water equivalent quantity as given by the chart is 
then corrected for any variation in specific heat, or tem- 
perature rise other than 100 deg. F., by multiplying by 
(specific heat) (actual temp. rise) /100. 

The chart contains three curves for heating, and one 
for evaporation of a liquid. Curve A is theoretical and 
includes no heat loss. It is used where heat losses can 
be determined. Curve B includes heat loss of about 15 
percent and is based on using insulation. Curve C 
includes heat loss of about 25 percent and is based on 
using no insulation. Curve D, for vaporization, is based 
on evaporation of water at its boiling point. Heating 
water to its boiling point must be figured separately by 
one of the heating curves. To evaporate another liquid, 
multiply by the ratio of heat of vaporization to that of 
water. 


USING THE CHART 


For those who want to reproduce the chart larger, draw 
the curves through zero and one additional point at 100 
gal. as follows: Curve A, 24.4; Curve B, 28.1; Curve C, 
30.5 kwh.; Curve D at 20 gal. is 47.4 kwh. For the 
weight scale of abscissas, 120 gal. HO = 1,000 Ib. 

Example, Heating—55 gal. of plating solution of 1.05 
sp. ht. and 2.0 sp. gr. is to be heated from 70 to 180 
deg. F. in 3 hr. in an insulated tank. A weight of 1,000 
Ib. per hr. of steel articles (sp. ht, = 0.12) is to pass 
through the tank each hour. Find the energy requirements 
and the size of heater needed. 

The water weight equivalent of the solution is 55 x 
2.0 = 110 gal. Using curve B the value of E would be 
31 kwh. per 100 deg. rise. For 1.05 sp. ht. and 110 
deg. F. rise, multiply this value, as shown by the dashed 
line, by (1.05 x 110)/100. Hence E = 35.8. The 
heater size in kw. would be kwh./(time in hr.) = 35.8/3 
= 11.9 kw. We also have to provide heat for the steel 
articles at the rate of 1,000 Ib. per hr. The dotted line 
shows 33.7 kwh. for 1,000 Ib. H,O heated 100 deg. 
For the steel, E = 33.7 x (0.12 x 110)/100 = 4.44 
kwh., requiring a heater of 4.44/1 = 4.44 kw. However, 
the heater must provide for the heavier duty of starting, 
so that a 12 kw. heater will be used. 

Example, Evaporating—Curve D is based on 970 Btu. 
required to vaporize 1 lb. of boiling water. For any other 
liquid, multiply by the ratio of its heat of vaporization to 
970. To evaporate 20 gal. of water (see solid line on 
chart) requires 47.4 kwh. For 20 gal. of ethyl alcohol, 
for example, 47.4 x 374/970 = 18.3 kw. would be 
required. Heats of vaporization of a few liquids are as 
follows: 


Btu./Lb. 
Acetone 
Benzene 
Carbon tetrachloride 
Ethyl alcohol 
Methyl alcohol 
Water 
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How Vacuum Dryers Were Converted 
For Three-Way Operation 


Frank Grsap.o, Process Chemical Specialties, Beverly, 
Mass. 


This article describes how a vacuum shelf dryer instal- 
lation, originally set up to dry either by vacuum or by re- 
circulation of dehydrated inert gas, was converted at little 
expense for a third mode of operation—the once-through 
passage of dehydrated room air. 

The pair of vacuum shelf dryers was designed to remove 
water from various pyrophoric metallic powders and their 
alloys such as Ti, Zr, Ta, Cb, U, etc. These wet powders 
have the appearance and consistency of wet mud and nor- 
mally contain 20-30 percent water. The wet powders 
were spread upon the numerous stainless steel shelves 
within the dryers D and D,. The moisture could be re- 
moved by either of two methods—first, by creating a 
vacuum in the closed dryers with vacuum pump V. If 
necessary, heat was supplied to the shelves by steam or 
hot water. Or second, an inert atmosphere of He or A 
could be recirculated through the dryers by exhauster E. 
The He or A picked up water from the powders and then 
passed into the silica gel adsorbers A and A,, where the 
water was stripped. As an optional procedure the inert 
gas could be passed through cooler C if too hot, prior to 
entering the adsorbers and thereby increasing the strip- 
ping efficiency. 

Under average operating conditions it took 12 hr. to 
load and dry a batch of powder. The other 12 hr. was 
spent to regenerate the silica gel. This was done by clos- 
ing off the adsorbers from the rest of the system and open- 
ing valves 1 and 2, allowing air from the room to purge 
through the adsorbers by running exhauster E. The silica 
gel was heated by embedded electrical heating units to 
the recommended temperature to insure efficient removal 
of adsorbed water. The moisture-laden air was then piped 
outdoors. 

The handling of some of these metallic powders, par- 
ticularly those of the courser grade which were relatively 
inert to oxidation, did not require the protection of an 
inert atmosphere or vacuum. They could be air-dried with- 
out undue hazard—although provisions were taken to 
prevent ignition by static. 

To obtain the economy and increased production with 
air drying, we made a few simple and inexpensive changes 
and additions. As shown in the sketch, the dotted line 
represents the additional pipe line a, containing the two 
valves 5 and 6 connected to each dryer with the open exit 
leading outdoors. A U-tube b, with a water seal to prevent 
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the leakage of air into the room, was connected to this 
new pipe line at its lowest point in order to drain off any 
excess condensate. 

With this new arrangement valves 1 and 2 were shut, 
valves 3 and 4 were opened, thus allowing air from room 
to be drawn by E into the electrically heated adsorbers 
A and A,, raising the air temperature to the desired level. 
The air flowed into dryers D and D,, and finally was led 
outdoors as moisture-laden air through new pipe line a. 
Some degree of flexibility was obtained by utilizing either 
one or two dryers or adsorbers. 

The temperature of the circulating air was controlled 
by varying its volume by valves 3 and 4. 

This new flow system made, it was possible to dry two 
batches of wet powder in 24 hr., an increase of 100 per- 
cent. This was possible because no time was lost in re- 
generation of the silica gel. With some powders it was 
possible to dry three batches per day—an increase of 200 
percent. In addition, process costs were considerably low- 
ered because it was not necessary to operate the large 
steam heating boilers during the warmer five months of 
the year. The use of these boilers solely for this drying 
process would have been very inefficient. 


Quick Lift for Heavy Parts 


An idea being used by Glascote Products, Inc., at Cleve- 
land, has possibilities in plant maintenance shops and 
equipment salvage departments. Glascote handles many 
dished heads for process vessels, ranging in size to 10 ft. 


These are awkward 
In addition, 


diam. and up to 2 tons in weight. 
and offer no convenient hold for lifting. 
they are difficult to stack and store. 

Previous clumsy handling methods are obviated by a 
new method which consists in applying temporary fasten- 
ers to the center of the domed head by. means of a 
Nelson stud welding gun. Four 4 x 2-in. studs are welded 
to the center of the head, using a four-hole ringed lifting 
plate as its own template. This enables the heads to be 
lifted horizontally by means of a mobilg yard crane, and 
permits them to be stacked readily. 
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Schedule Your Maintenance 
for Minimum Cost | 


Here’s how the process engineer can determine 


the most economic operating cycle for process equipment which 


ROBERT L. AHLNESS 


Frequently the process engineer in 
the chemical industries is called upon 
to prepare a maintenance schedule 
for plant materials and equipment. 
Economic and engineering factors 
must be carefully weighed before such 
a schedule is arranged. The economic 
balance constitutes a flexible tool in 
the attack of this problem. 

When any material or equipment 
used in a process shows a decline in 
performance as a function of time, an 
economic time interval exists at the 
end of which the material should be 
replaced or the equipment recondi- 
tioned. 


FOULING OF AFTERCOOLERS 


Consider a hypothetical petrochem- 
ical plant in which gas compression 





Rosert L. AHLNEss is a process en- 
gineer with Phillips Chemical Co., 
Borger, Tex. Heys winner of the Sept. 
1951 Plant Notebook contest. 
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shows a decline in performance as a function of time. 


forms an integral step in the process. 
Operating experience has shown that 
hydrocarbon polymerization causes the 
compressor aftercoolers to foul rap- 
idly. Data assembled over an extended 
period have established the fouling 
rate (Table I). 

The increase in pressure differential 
through the coolers places an increas- 
ing work load on the compressors. 
At what time interval would it be 
most economical to clean the after- 
coolers? 

By establishing the compressor 
throughput and by utilizing thermo- 
dynamic formulas, the incremental 


Table I 
Operating Data, Compressor Aftercoolers 


Days since last 
cleaning ... 0 30 60 
Compressor dis- 
charge, psig.66 70 74 78 82 
Compressed gas is delivered, after cool- 


ing, for further processing at a constant 
pressure of 60 psig. 


90 120 


horsepower over that required with 
clean aftercoolers may be determined 
at given time intervals. A graph is 
prepared of these data (Fig. I). 

By integrating the area under the 
curve, the incremental work (power x 
time) for any given interval may be 
established. It may be assumed that 
the compressors are driven by natural 
gas engines and that the thermal effhi- 
ciency of the units has been deter- 
mined. Similar computations may be 
made for steam turbine or electric 
motor drives. 

By utilizing the price of gas, it is 
possible to determine the incremental 
fuel gas cost for operating the com- 
pressors for any period of time after 
cleaning. Operating labor, operating 
materials, and overhead costs at the 
compression step may be assumed to 
be constant regardless of the degree of 
fouling of the afterooolers. 

The fixed cost of labor and supervi- 
sion for cleaning the coolers is next 


May 1953—Cuemicat ENGINEERING 





oe Mole percent 
90 ant 





F a Production Costs, dollars /Ib. 


Tons /yeor———— 





1.00 

















we 





i 








60 120 


On-Stream Time of Cotalyst, Days 


established. This cost may be assumed 
to be relatively independent of the 
time interval between cooler cleanings. 

With the above data, the final step 
in the determination may be made. A 
series of time, intervals is chosen. The 
yearly costs for operating and cleaning 
may be computed for the given time 
intervals. 

A graph prepared in this manner is 
shown in Fig. 2. The optimum clean- 
ing time is clearly established. Accu- 
racy of the method is dependent only 
on the accuracy of the data. 


DECLINE IN CATALYST PERFORMANCE 


A second example has been chosen 
to illustrate the handling of a second 
variable, the plant production. In this 
case the catalyst is the material ex- 
hibiting a decline in performance as a 
function of time. 

Consider a chemical plant using a 
fixed bed catalytic process. Plant tests 
have established the catalyst decline 
curves. A graph of this type is shown 
in Fig, 3. 

Conversion refers to the percentage 
of the moles of feed converted to the 
desired product plus the moles of feed 
destroyed in a single pass over the 
catalyst. Efficiency refers to the per- 
centage of the conversion figure which 
was converted to the desired end prod- 
uct in a single pass over the catalyst. 

According to the graph catalyst ac- 
tivity declines with time. What is the 
optimum economic time interval be- 
tween catalyst changes? 
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First step in the determination is 
the preparation of a table with head- 
ings similar to those presented in 
Table II. Production costs should be 
tabulated for various assumed catalyst 
life periods. 

Costs to be shown are only’ those 
applying directly to the catalyst area. 
The cost of catalyst and the labor cost 
for changing catalyst should be in- 
cluded. Also to be shown is the 
possible production with the catalyst 
replaced at the given intervals, Ad- 
justment should be made in the tabu- 
lated figures for the production lost 
during the catalyst change. The de- 
sired cost data for completing the 
table may be obtained from the process 
accounting group at your plant. 

Summation of the costs of opera- 


Table 1l—Determination of Economic 

Catalyst Life Period 

. Interval between catalyst changes 

. Fixed charge for catalyst 

. Cost of catalyst change 

. Operating expenses 

. Overhead charges 

. Cost of feed destroyed over catalyst 

. Cost of feed lost in recycle 

. Total possible production in inter- 
val 

. Cost in dollars per pound for pro- 
duction in interval 
(Sum of 2 through 7, divided by 8) 

10. Possible yearly production with 

given number of catalyst changes 


Ono FP whe 


The above costs and calculated figures 
should be determined for each interval 
between catalyst changes. For example, 
one set of figures assuming a catalyst 
change every 306 days, one set assuming 
a change every 60 days. Proceed until 
No. 9 reaches a minimum. 


90 120 150 


Time Between Catalyst Changes, Days 


tion for the given interval and the 
cost of the catalyst and catalyst change 
should next be divided by the produc- 
tion possible during the period. 

This figure of the cost per pound 
of product is plotted against the in- 
terval between catalyst changes. This 
gives a graph similar to that shown 
in Fig. 4. 

The minimum point on this curve 
is the optimum catalyst life for the 
most economical production with re- 
gard only to the operation of the 
catalytic step. 

One additional variable must be 
considered. Since changing out the 
catalyst requires taking the catalytic 
units off stream, a production loss 
necessarily results. Therefore, the 
total possible yearly production—if 
the catalyst were changed at the given 
time interval—is computed. This 
curve is plotted on the same graph 
with the optimum cost curve (Fig. 4). 

The most economical production 
with regard to the catalyst area is not 
the maximum production, If, how- 
ever, a desired production rate is 
chosen, the optimum catalyst life— 
and therefore optimum cost for that 
production rate—may be determined 
from the graph. 

An economic balance may be calcu- 
lated for any plant equipment or 
material exhibiting a decline in per- 
formance as a function of time. This 
approach in the preparation of mainte- 
nance schedules will give you a more 
efficient plant operation. 
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Fig. 1—Condensation path is plotted on t-p diagram. 
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Fig. 2—Graphical integration shows heat transfer area. 


Design of Cooler Condensers for 
Vapor-Gas Mixtures—II 


Part I, in April, gave a new general method of design for 


cooler condensers in which the condensation path is found graphically. 


In the first part of this article (April 
1953, p. 223) we discussed the de- 
velopment of a general design method 
for cooler condensers which operates 
successfully whether or not the vapor- 
gas mixture remains saturated during 
condensation. It is also applicable 
when the initial mixture is not sat- 
urated. The method applies similarly 
to the design of other sorts of equip- 
ment where simultaneous heat and 
mass transfer occurs. Part I deveioped 
the necessary mathematical expres- 
sions, among them an equation which 
permits the graphical point-to-point 
determination of the temperature and 
partial vapor pressure of the gas vapor 
mixture as it passes through the con- 
denser. Generally six to ten such 





G. H. Bras, chemical engineer of 
Weert, Netherlands, has used the 
method described here successfully 
under a wide variety of conditions. 
Last month he developed the method, 
now he shows it in use. 
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Here the method is applied to a typical design problem. 


points on the t-p diagram are re- 
quired. Finally, by the calculation of 
the quantity of heat transferred in 
each step, we can apply graphical in- 
tegration to discover the total required 
heat transfer area. 


AMMONIA OXIDATION CONDENSER 


A tubular cooler condenser is to be 
designed for converter gases in an 
ammonia oxidation plant. The con- 
verter gases have been pre-cooled in 
a boiler and other heat exchangers, 
and are further cooled down in the 
cooler condenser from 278 to 85 deg. 
F. Cooling water is available at 67 
deg. F. In coolers of this type, it is 
essential to keep the contact of con- 
verter gases and condensed water as 
short as possible, to avoid the forma- 
tion of excessive amounts of nitric 
acid in this part of the plant. For 
this reason the gases flow downward 
inside of the tubes, with relatively 
high velocity. Cooling water flows 
countercurrent over baffles outside of 


the tube bundle. If the increase in 
cooling water temperature is kept rela- 
tively small, the driving forces for 
both heat and mass transfer are in- 
creased. Hence both the dimensions 
of the cooler and the time of contact 
of the converter gases with the con- 
densed water are reduced. The most 
economical increase of water tempera- 
ture can be found by comparing the 
costs of cooling water and power, 
against the cost of stainless steel re- 
quired for the cooler, including such 
items as depreciation. However, other 
considerations, such as the maximum 
obtainable nitric acid strength of the 
plant, may play an important role. 
Although we may find that a differ- 
ent number of tubes will be needed 
if the length should be impractical, 
as a start we shall assume a hexagonal 
tube bundle of 1l-in. O.D. x 0.87-in. 
I.D. stainless steel tubes, arranged in 
1j-in. triangular pitch, with 15 tubes 
along the diagonal. That gives a total 
of 169 tubes, in a shell of 28 in. di- 
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NOMENCLATURE 


Area, sq. ft. 

Specific heat at constant pressure, 
Btu./(Ib. deg. F.) 

Sutherland constant 

Diffusion coefficient, ft.2/hr. 

Mass velocity, Ib./(hr. ft.*) 

Heat transfer coefficient, Btu./ 
(hr. ft.2 deg. F.) 

Heat transfer coefficient for con- 
densate, Btu./(hr. ft.? deg. F.) 
Combined heat transfer coefficient 
for cooling water film, tube wall, 
scale and dirt films, and conden- 
sate film, Btu./(hr. ft. deg. F.) 
Heat transfer coefficient of dirt 
and scale, Btu./(hr. ft.2 deg. F.) 
Heat transfer coefficient in gas 
film, Btu./(hr. ft.2 deg. F.) 

Heat transfer coefficient of tube 
wall, Btu./(hr. ft.? deg. F.) 

Heat transfer coefficient of cooling 
water, Btu./(hr. ft.? deg. F.) 

Heat and mass transfer factor, 
Eqs. (2) and (3) (from Ind. Eng., 
Chem. 26, 1183, 1934, Fig. 2) 
Thermal conductivity, Btu./(hr. 
ft.2 deg. F. per ft.) 

Molecular mass transfer coefficient, 
Ib.-mole/(hr. ft.) per unit pressure 


ameter which may be enlarged at the 
ends for attachment of the tube 
sheets. Baffle spacing will be 2 ft. 
Assume that the entering mixture 

consists of NO, 22.55; O,, 23.38; N,, 
200.75; and H.O, 43.82 Ib.-moles 
per hr. The following are the quan- 
tity and vapor pressure relations at 
inlet and outlet: 

V. P., 

Psia. 


12.487 
2.213 


14.700 


14.139 
0.561 


14.700 


HEAT TRANSFERRED 


The necessary heat transfer to cool 
the mixture and condense a part of 
the water vapor can be determined 
as the difference in enthalpy of the 
mixture at 278 and at 85 deg. F. 
Using molal heat content of the gases, 
the heat content of the entering mix- 
ture is: 246.68 x 7.0 x (278 — 32) 
= 424,000 + 43.82 x 8.4 x (278 
— 32) = 90,800 + 43.82 x 18 x 
1,073.2 = 846,500, or a total of 
1,361,300 Btu. per hr. Similarly, for 
the leaving gases, the heat content is: 
246.68 x 7.0 x (85 — 32) = 90,700 
+ 9.77 x 8.4 x (85 — 32) = 4,300 
+ 9.77 x 18 x 1,073.2 = 188,900, 
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Molecular weight of gas-vapor 


condensible gas in the film, Ib. /in.* 
Partial pressure of vapor in main 
bulk of the gas-vapor mixture, 
Ib. /in.? 

Total heat transferred, Btu./hr. 
Temperature of condensate at gas- 
liquid interface, deg. F. 
Temperature of main bulk of gas- 
vapor mixture, deg. F. 
Temperature of cooling water, 


Overall temperature drop between 
gas-vapor mixture and cooling 
water, deg. F. 

Pressure drop through gas film, 
Ib. /in.* 

Absolute temperature, deg. K. 
Overall heat transfer coefficient, 
Btu./ (hr. ft.? deg. F.) 

Density, Ib. /ft.* 

Latent heat of condensation, Btu. / 
Ib. 

Viscosity, Ib./(hr. ft.) 

Prandtl number = yuc/k 
Reynolds number = DG/ 
Schmidt number = yu/pD, 


or a total of 283,900 Btu. per hr. 
Hence, the heat to be transferred to 
the cooling water is 1,361,300 — 
283,900 = 1,077,400 Btu. per hr. If 
we assume an increase in cooling 
water temperature of 6.2 deg. F., then 
the cooling water rate will be 1,077,- 
400/6.2 = 172,000 Ib. per hr. 


HEAT TRANSFER COEFFICIENTS 


The resistance of the condensate 
film, the metal tube, dirt and scale 
film, and the cooling water film can 
be considered as substantially con- 
stant. Therefore it will be convenient 
for further calculations to combine 
the heat transfer coefficients. 

Condensate Film—vValues for heat 
transfer coefficients of condensing 
steam in a vertical tube could be 
calculated with Nusselt’s equation 
(Zeitschrift Ver. deut. Ing., 60, 541- 
569, 1916). The resistance to heat 
transfer of the condensate film, how- 
ever, is small as compared with the 
other resistances, and therefore a 
value of h, = 2,000 will be assumed. 

Tube Wall—Taking k for stainless 
steel as 14.8, the value of h, = 14.8 
x (12/0.065) = 2,730 Btu./(hr. 
ft. deg. F.). 

Dirt and Scale—Scale formation in 
a cooler of this type, having a small 
increase of the temperature of the 
cooling water, will be limited. How- 
ever, the effect of dirt may be ap- 
preciable owing to the large amount 


of cooling water. Moreover, cleaning 
of the outside of a bank of tubes is 
difficult, even if it can be done with 
diluted acid as in this case. There- 
fore, a safe value for the resistance of 
the dirt and scale film is selected as 
he = 350 Btu./(hr. ft.* deg. F.). 

Cooling Water — Cooling water 
flow across the tube bundle between 
the baffles spaced at 2 ft. is through 
a free area of 28-15 = 13 in., by 
2 ft. Hence G = 172,000/(13/12 x 
2) = 79,500 Ib./(hr. ft.*). The 
physical properties of the cooling 
water at an average temperature of 
70 deg. F. may be taken as» = 
0.982 centipoises, and k = 0.346 
Btu./(hr. ft.* deg. F. per ft.). Hence 
Re = 1 x 79,500/(0.982 x 2.42 x 
12) = 2,790. Actually, in calculating 
the Reynolds number, the lower vis- 
cosity at the mean cooling water film 
temperature should be used. Our 
calculated value is therefore safe. 

Using Chilton and Colburn’s Fig. 
2 (Ind. Eng. Chem., 26, 1183, 1934), 
the value of j for Re = 2,790 = 
0.015. Now from Eq. (2), h = 
jcG/Pr”, where Pr = cy/k. Hence 
h = 0.015 x 1 x 79,500/3,61 = 
342 Btu./(hr. ft." deg. F.). Owing 
to the baffling effect we shall take 
only half of this value, or h, = 171 
Btu./(hr. ft." deg. F.). 

Combined Heat Transter--Goeffi- 
cient—Calculating the combined heat 
transfer coefficient for the inside sur- 
face of the tubes, Aeon» = 1/[(1/2,000) 
+ (0.87/0.935 x 2,730) + (1/350) 
+ (0.87/171)] = 113 Btu./(hr. ft.’ 
deg. F.). 

Gas Film Coefficient—The weight 
of inert gas is 22.55 x 30 = 676 
for the NO; 23.78 x 32 = 749 for 
the O, and 200.75 x 28 = 5,625 
Ib./hr. for the N,, or a total of 7,050 
Ib./hr. of inerts. The weight of 
water vapor entering is 43.82 x 18 
= 790; and its weight leaving is 9.77 
x 18 = 175 lb./hr. Based on the 
properties of air, Table I has been 
prepared to show the conditions in 
the gas film at the entrance and out- 
let of the cooler. The values of h, 
and K’p,, have been calculated from 
Eqs. (2) and (3) in Part I. The 
value of the diffusion coefficient D, 
has been calculated from Arnold's 
equation (Ind. Eng. Chem., 22, 1091, 
1930), D, = D,,T™/(T + C), 
where T = deg. Kelvin and C is the 
Sutherland constant for the system 
air-water vapor = 250. D,, = 0.766 
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ft."/hr. at 273 deg. K. As can be 
seen from Table I, the values for 
h, and K’p,, show a decrease at lower 
temperatures in the cooler. 

In as far as this example has been 
given only to show the application 
of the new design method more 
clearly, an average value for both 
transfer coefficients will be taken for 
further calculations. Moreover, an 
average cooling water temperature -of 
70 deg. F. has been taken. It has 
further been assumed that negligible 
heat is developed by the oxidation of 
NO to NO, in the condenser. 

However, if the design calculations 
require a closer approach, the values 
for h,, K’p,, te, and the degree of 
oxidation of NO to NO, should be 
calculated from point to point. 


REQUIRED SURFACE AREA 


Our first step in determining the 
the point-to-point condensation path 
in Fig. I is to apply Eq. (1): 

UA toy = 


hy (tg — te) + K'M,X (py — pe) = 
heoms (tg — ty) (1) 


to the entrance conditions of the 
cooler, or 10.4(278 — t.) + 1.78 x 
18 x A (2.213 — p.)/py = 113 
(t- — 70) = U At... By trial and 
error we find the equation is satisfied 
by: t. = 107.7 deg. F., p. = 1.205 
Si., Per = 12.99 psi., U At., = 4,260 
tu./(hr, ft.*), 2 = 1,032 Btu./tb. 

In the t-p diagram (Fig. 1), the 
points (t,, p.) and (t., p.) are rep- 
resented by the points A and B, re- 
spectively. The cotangent to the 
operating line can then be calculated 
from Eq. 16: 


 WESCE akeet gat eR Wee 
dp” (P-p) tpD. Ap 


as dt/dp = (12.99/12.487) x 0.91 


(16) 


Table I—Gas Film Conditions 
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Table I1—Factors Determined From Graphical Computation 
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x (At/Ap) = 0.95 (Ap/At). For 
convenience the factor 0.95 has been 
taken as unity, making the cotangent 
to the operating line a straight line 
connecting the point A and B. As 
discussed in Part I, in other cases the 
value of the factor might deviate 
greatly from unity, and then the 
proper line for dt/dp should be 
drawn in the tp diagram. The 
straight line in the t-p diagram may 
be followed over a short distance only, 
thus giving the second point, C. In 
this case, the line is followed until 
a temperature of 250 deg. F. is 
reached, corresponding with a vapor 
pressure of 2.047 psia. 

Solving Eq. (1) for the conditions 
at point C, another temperature for 
the condensed water at the tube wall 
can be found by trial and error, and 
the procedure repeated. In this way, 
the condensation path is calculated 
from point to point. For this case 
eight points have been taken. In 
other cases, more or fewer points may 
be required, dependent on the curva- 
ture of the operating line and the 
degree of accuracy required. The re- 
sults of these graphical computations 
are shown in Table II. In the last col- 
umn, q, the total heat transferred, 
has been given. As the temperature 
and composition of the gas-vapor 
mixture are determined by graphical 
step-by-step procedure in the t-p dia- 
gram, the total heat transferred can 
be calculated by a heat balance. 

The area required for the cooler 
condenser can now be found by a 
graphical integration of Eq. (18), 
as in Fig. 2. The values of U At., 
are plotted against q, and the area 
under the curve, representing the re- 
quired tube area for the cooler, can 
be determined by common methods. 
In this case 561 sq. ft. of tube area 
(inside) is required. The _ total 
length of the cooler tubes would then 
be 561/[169 x (0.87 x x x 12)] = 
14.6 ft. 


Point No. (Fig. 1) 
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DISCUSSION OF RESULTS 


It is evident from Table II that 
the overall heat transfer coefficient 
U increases during cooling and con- 
densation. If the values for the 
heat and mass transfer coefficients for 
the gas film are calculated from point 
to point, the increase of U is main- 
tained, although it is a little less pro- 
nounced. In that connection, it may 
be remembered that Colburn and 
Hougen (Ind. Eng. Chem., 26, 1178, 
1934) have shown a case in which 
the overall heat transfer coefficient U 
decreased during cooling. Both mass 
velocity and partial vapor pressure 
changed greatly during cooling, due 
to condensation. The overall tem- 
perature drop At,, varied between a 
maximum of 49.2 somewhere between 
entrance and outlet of the cooler, and 
a minimum of 15 deg. C. at the out- 
let, the ratio being about 1:3. 

In the example. given here, the 
mass transfer coefficient and partial 
vapor pressure of the inerts do not 
show so much variation, but the over- 
all temperature difference At,, falls 
from 208 deg. F. at the cooler en- 
trance to 15 deg. F. at the outlet—a 
ratio of about 1:14. This explains 
the increasing overall heat transfer 
coefficient U for this case. It is evi- 
dent from this example, and that given 
by Colburn and Hougen, that the 
prediction of the overall heat transfer 
coefficient U is not a simple matter, 
even if the individual heat and mass 
transfer coefficients are nearly con- 
stant, as has been assumed in the 
example given. 

Although the design method pre- 
sented here is of special interest for 
the calculation of cooler condensers, 
it is obvious that the principles may 
be applied to the design of other 
equipment in which simultaneous heat 
and mass transfer take place. Such 
equipment would include humidi- 
fication, drying, evaporation, cooling 
towers, and the like. 
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... IT MAY TAKE A mile 


Ever stop to think how much of your plant could be taken 
out of service by a pinhole failure in a vital fitting, tank, or 
valve? The average pump failure, for example, was found Hard rubber pipe 
to cost $125 according to one survey. We know of cases Sie tt eide 
where more than a mile of piping and equipment has shut 
down when corrosion struck one small, unprotected spot. 
In Ace hard rubber protected equipment there are no 
loopholes for pinholes. The protection you buy gets 20 
rigid inspections, developed through 100 years of experi- 
ence with this finest of corrosion-resistant materials. In one 
test, a piece from the same batch of rubber, bonded and 
vulcanized at the same time as the lining, goes to the labo- 
ratory for complete breakdown analysis just to make sure. 


Many types of Ace rubber and plastic 

materials are evesiante ina wile variety Spiclil dilate 

of standard or special equipment for cell cover has high 

CHEMICALS . : heat and chemical 
complete chemical processing, storage or resistance 


circulating systems. Write for bulletins. 


RESISTANT 


E ‘rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, N. Y. 
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NEW 


PROCESSING 


EQUIPMENT 


ee 


KILN OPERATOR checks temperature at fring end with optical pyrometer. 


BALL MILL is set up to operate in closed circuit with a classifier. 


Process Lab Facilities Grow 


Recent additions to equipment facilities in a well 
known process laboratory broaden its scope as a service 
organization to all process industries. 


“Come one, come all” could well 
be the motto of the process laboratory 
at Allis-Chalmers. During recent 
years ‘many people have used the ex- 
tensive equipment and experienced 
personnel of this non-profit organi- 
zation to solve processing problems. 

Now still more equipment has been 
added to an already impressive array. 
Among the latest units are a 15 ft. 
by 26 in. rotary kiln, a 12 ft. by 18 in. 
rotary dryer, an 8 ft. by 30 in. pe- 
ripheral discharge rod mill, a ball mill 
classifier circuit, a 3 ft. by 4 ft. rotary 
drum filter and a magnetic separator. 

All this equipment is set-up with 
fiexibility for pilot plant operation a 
primary consideration, Take the ro- 
tary kiln for example. The cylindrical 
steel shell with three flanged sections 
has an over-all length of 15 ft. 4 in. 
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and a diameter of 26 in. Shell lining 
is 60 percent alumina refractory brick 
giving an effective inside diameter of 
16.25 in. 

Kiln mounting is an adjustable 
frame which permits the slope to be 
varied at will. A vari-pitch drive al- 
lows variation of the rotational speed. 
Temperature measurements are given 
by thermocouples embedded in the 
refractory lining and by an optical 
pyrometer at the firing end. 

Material is fed into the kiln by a 
6 in. diameter screw feeder. Discharge 
drops into a hopper which can be un- 
loaded at will by a sliding gate. 

The rotary dryer can be mounted 
on the same frame as the kiln and is 
fired in a similar fashion by propane 


gas. Thermocouples projected through 


the dryer shell give temperatures. 


On the rod mill installation a d.c. 
drive provides variable speed. The 
mill can be operated with diaphragm, 
overflow, end peripheral or center pe- 
ripheral discharge. Rods charged to 
the mill range in size from 1 to 24 in. 

Although Allis-Chalmers as an 
equipment manufacturer is primarily 
interested in selling equipment the 
process laboratory operates as sepa- 
rate, fact finding, unbiased organiza- 
tion. All work is conducted on a con- 
fidential basis and the client is entirely 
free to satisfy ultimate equipment re- 
quirements wherever he wishes. 

Prospective users of these facilities 
will be interested in the types of in- 
vestigative work that, are carried out 
here. Specific samples of material can 
be tested by a customary known proc- 
ess for the purpose of recommending 
proper size and modification of proc- 
essing machines. Materials can be 
processed by several different meth- 
ods to determine the most suitable 
method and equipment. 

More extensive investigations aim 
at developing and testing new proc- 
esses and new combinations and vari- 
ations of existing processes. Also orig- 
inal research on practical problems 
points to increasing general or spe- 
cific technical knowledge, particularly 
in the field of comminution. 

A round-up of the pilot plant 
equipment shows apparatus for crush- 
ing, grinding, screening, sizing, wash- 
ing, flotation, gravity separation, ro- 
tary kiln tests, and a hearth type 
roasting furnace for pyrometallurgical 
studies. Sample sizes can range up to 
10 tons or more, 

Among the studies which have 
been done are economic recovery of 
cottonseed oils and wood waste; rod 
mill and ball mill grindability tests; 
crushing studies in jaw, gyratory, roll 
and impact crushers; drying of slurry 
and filter-cake; filtering and settling 
area requirements; flaking of litharge 
and pigments; paper pulp preparation; 
drying phosphate siurry with chain 
dryer; grinding insecticides to ex- 
treme fineness; and disposal of tar 
and oil refinery waste sludge.—Allis- 
Chalmers Mfg. Co., Milwaukee 1, 
Wis. 


May 1953—Cuemicat ENGINEERING 





Equipment Cost Indexes IN BRIEF—A capsulated listing of this month’s newsworthy equipment. 


(Marshall & Stevens Indexes, 1926 = 100) Processing Equipment 


Process Laboratory 
aigh _e Mixer 
Safety k 
Ultrasonic Emulsifier 
Automatic Mixer 


Iter Media 
Sulfonation Plant 
Hammer Mill Screen 
Food Freezer 


Has added oquigenent to broaden service 
Rapidly blends liquids and powders 2 
Prevents premature opening of pressure vessels... 
Produces emulsions more effectively 24 
Designed and built for pilot plants 

Constructed of rigid refractory material 

Built and shipped as a packaged unit 

Can be removed without stopping mill 

Incorporates automatic continuous conveyor 


Industry yyy 


Average of all 180.2 


Process Industries 
Cement mfg. 
Chemical 
Clay 
Glass m 
Paint mfg. 

Paper mfg. 
Petroleum ind. 
Rubber ind. ........ 
Process ind, avg.... 


Loellaeeiien 
AINVAAIAHe 


SOIeRONSHS 
bo DDO he OOOO OO 


Heating & Cooling Equipment 


Graphite Exchangers 
Burner Control 
Cooling Tower Fan 
Plastic Air Filter 
Hot-Pipe Hanger 
Spray Dryer 


Are redesigned for lower cost per unit area 
Actuated by boiler pressure, ratios fuel-air... 
Mounted to float free and easy 

Removes air-borne dirt by electrostatic charge. 
Provides constant support for process weet: eevee 
With either centrifugal or nozzle atomizer........ 


ee ee 
IW IAIIANM 3 
90 DOPE GOH 
CrIrFoO-hOn0 
ieee certian iets aid 
IOIIIIR.w.-3 
SOAS Pte 
MO WTP H AQHA 


Related Industries 
Elec. power equip... 
Mining, milling .... 
Refrigerating Electrical & Mechanical Equipment 
Steam power 
Variable Speed Drive Built with right angle output shaft 
Flame Cutter Cuts pipe fittings with precision.............++64. 
Metal Conduit Flexible type approved for wet areas 
Flame Plating Used to apply resistant coatings to wear parts.... 
Gearmotor Delivers s ye gr power from high speed motors. 
Magnetic Base Holds dial and gage indicators 24 
Cable Clamps Made of non-inflammable plastic material. . 

Cutting Electrode Gives high speed cutting with electric arc 
Sprocket Bushing Eliminates need for reboring stock sprockets 


Compiled quarterly for March, June, Sep- 
tember and December of each year by 
Marshall and Stevens, evaluation engi- 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the latest 
available revision. For a description of 
the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-6. For a listing of an- 
nual averages since 1913 see Chemical 
Engineering, March 1953, pp. 220, 221, 


Fluids Handling Equipment 


Dust Collector 

Relief Valve 

Sealing Device 
Magnetic Rapper 
Vacuum Pump 
Butterfly Valve 
Double Suction Pump 
High Pressure Blower 
Plastic Pipe Fittings 
Stainless Fittings 
Pipe Fill Cap 


Traps high dust load with minimum water rate... 
Provides low pressure control of safe gases 

Seals surfaces with metal-to-metal contact 
Continuously cleans Cottrell precipitator plates.... 
Is modified to improve operation and maintenance. 
Features speed and ease of operation 

Fits compact space, has interchangeable mount... 
Fabricated entirely of aluminum, handles fumes. . 
Threaded and available from stock.............5. 2 
Threadless type now have butyl rubber seals 

Now constructed of brass, Ever-Tite design 


Packaging & Handling Equipment 
Crane Hook Control Reduces free swing of hook to a minimum 


High Speed Mixer 
Blend Liquids and Powders 

Rapid blending of liquids and pow- 
ders in proportions up to 1 to | are 
provided by the Norman mixer. Mix- 
ing action is accomplished by a six- 
fluted agitator direct driven by a 
1,750 rpm. motor. Either stationary 
or mobile units can be furnished in 
capacities of 8, 15, 25, 50 and 75 gal. 
Construction is all stainless stee].— 
Cherry-Burrell Corp., 427 West Ran- 
dolph St., Chicago 6, Ill. 


Door Safety Lock 
Guards Pressure Vessel 


A new door lock for pressure ves- 
sels makes it impossible to carelessly 
open or close a vessel door. Com- 
pletely automatic, the lock prevents 
admission of steam until the vessel 
door is completely closed and locked; 
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Portable Crane 

Road Show 

Lift Stacker 

Hand Truck Trailer 

Belt Conveyor Pulley 
Hot Atom Container 
Portable Conveyor 


Materials of Construction 


Plastic Tank 
Pump Housing 
Structural Plastic 
Tank Liners 


Operates in close quarters to ease handling 
Materials handling circus goes on tour 
For minimum — and low capacity floors 

Used either as 

Has drive motor mounted inside pulley 

For shipping and storage of radioactive sources... 
Extends to 220 percent of its closed length 


and truck or train trailer 


Now fabricated by new method for lower cost 
Protected by porcelain for deep well use 

Used for ducts without the use of molds 

Of plastic are custom fabricated and leakproof.... 





and prevents the door from being 
opened until pressure in the vessel has 
been reduced to 10 in. of water or 
less. 

Sensing element is mounted on 
the shell of the vessel so that it re- 
ceives full internal pressure. This ele- 
ment operates dependably at less than 
10 in. of water pressure, yet with- 
stands operating pressures up to 150 
psi. 

In operation, the sensing element 
controls the diaphragm-operated lock 
which is mounted on the door ring, 
locking the door by means of a stop 
bolt. In turn, the position of the stop 
bolt controls operation of the safety 
air valve mounted on top of the dia- 
phragm operated lock. The safety air 
valve permits or prevents passage of 
air to the vessel control instrument. 
This instrument operates steam inlet 


and blowdown valve on the vessel.— 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, 
N. J. 


Ultrasonic Emulsifier 
Shows High Efficiency 

Impingement of a liquid jet on a 
metal blade in the Rapisonic emulsi- ' 
fier produces the ultrasonic vibration 
required for emulsification, Jet and 
blade are enclosed by a resonance bell 
which concentrates the local ultra- 
sonic effects. 

Emulsification takes place when 
cavities are produced by the blade 
oscillating at about 22 kilocycles. Col- 
lapse of these cavities produces instan- 
taneous local pressures on the order 
of 30,000 psi. This is said to be the 
basis of the machine’s efficiency in 
emulsifying. (Continued) 
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NEW 


So effective is the machine that in 
most cases the amount of emulsifying 
agent can be reduced or left out al- 
together. 

Output of the portable unit is 480 
gal. per hr. A clamp-mounting pro- 
vides easy installation on the side of 
existing mixing vessels. All parts in 
contact with liquids are of stainless 
steel. Frequency of blade vibration is 
easily adjusted.—Ultrasonic Co., 198 
Pacific St., Newark, N. J. 


Autematic Mixer 
Fills Pilot Plant Need 

Model 10M-3 of the Oakes con- 
tinuous automatic mixer has been de- 
signed and built especially for pilot 
plants and smaller production units. 
This model has about one-half the ca- 
pacity of the standard 14M-5 mixer. 
Both units are made for continuous 
intimate mixing of pumpable ma- 
terial. The mixing heads on all parts 
within the product area are made of 
stainless steel—The E. T. Oakes 
Corp., Commack Rd., Islip, N. Y. 


Migid Filter Media 
Give High Flew 

Calcined refractory filter media is 
now being made with a total pore 
volume of approximately 50 percent. 
The material is said to give flow 
rates with low-pressure drop despite a 
smaller pore size range than usual. 

Furnished in square and rectangular 
plates or tubes for 4.5 in. O. D. x 36 
in. length maximum, the filter media 
can be used for various acids and mild 
caustic filtration, as well as gas filtra- 
tion. 

A similar material made of porous 
carbon is suitable for filtering caustic 
and hydrochloric acid at any con- 
centration and temperature. 


244 


PROCESSING 
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SULFONATION PLANT COMES IN A PACKAGE 
The — of this packaged sulfonation plant only has to connect his main 
power line i 


and interconnecting piping before starting pr 


Before 


oduction. 
shipment, this particular plant test-produced two batches of sulfonated material. 


Packaged plants of this type are 


id to save considerable installation expense and 


time. Also, many start-up headaches are climinated.—Industrial Engineers, Inc., 


817 East 59th St., Los Angeles 1, Calif. 


A slightly flexible, porous-thermo- 
plastic filter medium 3.5 mm. thick, 
is supplied in sheets up to 40 in. 
square and tubes up to 40 in. long. 


Pore size range is 15 microns. Ma- 
terial is resistant to all dilute acids 
and alkalies and petroleum products 
up to 65 deg. C.—Filtros, Inc., 3343 
Kuppinger St., East Rochester, N. Y. 


Hammer Mill Sereen 

Removed Without Stopping 
Screen replacements in a few sec- 

onds, during operations, are now pos- 

sible with a new hammer mill design. 


Without stopping the mill or opening 
the cover the screen is easily with- 
drawn and replaced, sliding smoothly 
on non-binding leak-proof grooves in 
the case. ° 

There is no need to remove: any 
other parts. A lever lock is metely 
tripped and a wing nut loosened to 
release the hand guard. Utmost safety 
against exposure to the whirling ham- 
mers is provided by the guard it is 
said. 

A complete range of sizes, from 
20 to 125 hp., is available in belt- 
driven and direct-connected models. 
Construction is all-welded steel.— 
Schutte Pulverizer Co., 27 Clyde 
Ave., Buffalo 15, N. Y. 


New continuous food freezer equip- 
ment incorporates the first fully au- 
tomatic continuous conveyor system 
for rapid freezing of packaged foods 
in a wide variety of shapes and 
sizes. A variable speed drive permits 
the conveyor to be synchronized 
with the plant production rate. 
Holding time in the freezing zone 
can be varied from 40 to 120 min. 
—The Girdler Corp., 224 East 
Broadway, Louisville 1, Ky. 
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FENDERS 
PREVENT 
ALL TENSION 
IN SEAL 


TOP SECTION 
OF SHELL 
COMPLETELY 
VENTILATED 


N 


WIDE 
CLEARANCES 
SLAPCIFY 
OPERATION 


GAS-TIGHT 
FRICTIONLESS 
SEAL 
NOT AFFECTED 
BY WEATHER 


PISTON RESTS 
ON BOTTOM 
LESS THAN 
Ya OF 1% 

FOR PURGING 





LEVELING 
DEVICE 
INDEPENDENT 
OF SIDE WALL 
KEEPS PISTON 


SHELL 
1S GAS-TIGHT 
UP TO SEAL 
CONNECTION 


a 


The only gasholder with a 100% dry 
seal (no water, no tar, no grease) 
eliminates operating costs and 
weather-worries for more than 50 
users of chemical process and indus- 
trial gases. Write for new bulletin, 


Wiggins Gushaldor by General American 


CONVERSION EASY— 
OFTEN ADDS CAPACITY 


Your old gasholder can be con- 
verted to a Wiggins type with all 
the Wiggins advantages. 


” : ey “ ome tag 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street 


Chicago 90, Iilineis 


OFFICES IN PRINCIPAL CITIES 
in Canada: Toronto lronWorks, Ltd., Toronto, Ontario 
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NEW HEATING & 


New Graphite Exchangers 
Feature Lewer Cost 


Karbate impervious graphite stand- 
ard heat exchangers have been re- 
designed to give lower cost per unit 
area of heat transfer surface. New 
series 310A and 90A replace, respec- 
tively, old series 240A and 70A. 

Features included in the new units 
are completely removable impervious 
graphite tube bundles with stainless 
steel baffles, separate and removable 
impervious graphite fixed and floating 
end covers, interchangeable single end 
multi-pass construction, rugged type 
SN cover connections and oversize 
shell connections with built-in vapor 
belts and impingement plates. 

Series 310A standard heat ex- 
changer allows for interchangeable 
one, three and five pass use in stand- 
ard unit sizes available from stock. 
Series 90A standard heat exchanger 
provides interchangeable one and 
three pass construction in two stand- 
ard sizes for immediate shipment 
from factory stock.—National Carbon 
Co., 30 East 42nd St., New York 17, 
ie 


Boiler Pressure 
Controls Feel-Air Ratio 

Clean economic operation of boilers 
at intermediate firing rates depends 
on properly proportioning the air and 
fuel ratio to the burner. In the Power- 
master boiler a pressure control po- 
tentiometer positions the damper mo- 
tor which adjusts the fuel valve and 
air damper according to steam demand 
as reflected by boiler pressure. Con- 
trol is effected at all intermediate 
points from 100 percent full load 
firing rate down to 30 percent of full 
load. 

The operating mechanism is an ad- 
justable cam which positions the fuel 
valve and an adjustable linkage which 
positions the air damper. This com- 
bined movement of fuel valve and air 
damper ensures a flue gas with correct 
CO, content and temperature under 
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COOLING EQUIPM 


varying load conditions. — On & 
Sembower, Inc., Morgantown Rd., 
Reading, Pa. 


Cooling Tower Fan 
Fleats Free and Easy 

Resilient blade mounts in the Class 
7000 Type C cooling tower fans elim- 
inate bending stresses at the root of 
the blade, This permits the blade to 
find a position during rotation where 
centrifugal force balances out the 
forces of lift and drag. Shocks im- 
parted by turbulent air merély flex 
the joint without creating undue stress. 

The fan can be furnished with 
from two to eight blades in diameters 
up to and including 24 ft. Design de- 
tails provide uniform air velocity from 
hub to tip. Simultaneous pitch ad- 
justment of all blades is secured merely 
by rotating one nut. 

Fans are furnished in two basic 
sizes: Series 48 and Series 72 (num- 
ber indicates hub diameter expressed 
as inches).—The Moore Co., Marce- 
line, Mo. 


Plastic Air Filter 
Traps Dust by Static 
“ Airborne pollen, soot and dust are 
trapped and held by electrostatic 
charges present on the surface of poly- 
ethylene filaments in the Pliotron air 
filter. Air passing through the filter- 
ing element produces electrostatic 
charges in the plastic mat. These elec- 
trostatic charges attract dust particles 
and hold them. The trapping action 
is said to be 400 percent more effec- 
tive than obtained with ordinary fil- 
ters. 

Pliotron filters can be installed with- 
out modification of present forced air 
systems. The filter is cleaned in a few 


ENT 


minutes by gently rinsing in clear 
water and may be replaced without 
drying. Elements are available in 1-in. 
thickness with dimensions of 16 x 20 
in., 16 x 25 in., 20 x 20 in., and 20 x 
25 in.—Goodyear Tire & Rubber Co., 
Dept. 722, Plant 2, Akron, Ohio. 


fbb; 


Hot-Pipe Hanger 
Gives Censtant Support 

High temperature process and 
steam piping can be given constant 
support by the new Model R pipe 
hangers. An exclusive design feature 
permits 10% load increase or de- 
crease by field adjustment of a single 
bolt without impairing constancy of 
support. 

These hangers are non-resonant. 
Use of anti-friction needle bearings 
has reduced friction to a minimum. 
Three regular frame sizes providing 
maximum travels of 4, 8 and 12 in. 
will take care of all loads from 48 
to 9,304 Ib—Grinnell Co., Inc., 260 
West Exchange St., Providence 1, 
R, I. 


Spray Dryer 
Offers Choice of Atomizers 

Either centrifugal or nozzle atom- 
izers can now be furnished by a single 
manufacturer of spray dryers. Greater 
operating flexibility attained allows 
the equipment to be used for a num- 
ber of different products with widely 
varying characteristics. Savings in 
capital investment for equipment are 
thus realized. 

Dryers are designed to permit free 
interchangeability between the two 
types of atomizers. Selection of proper 
type can be determined in the manu- 
facturer’s testing facilities —Bowen 
Engineering Co., North Branch 20, 


N. J 
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Elliott 600-hp, 300-rpm, low-speed synchronous 
motor driving an Ingersoll-Rand compressor. 


Outstanding construction 
features: 


* Mica wrapper or tape on slot 
portion of stator coils for long life. 


* Large area starting winding joints 
resistance brazed with silver alloy 
for strength and high electrical and 
thermal conductivity. 


© Fine workmanship throughout, 


@ Like all large Elliott motors, these motors are 
designed to fit the installation. Starting, accelerating, 
pull-in and pull-out torques, power factor correction 
and other important factors are all tailored to the 
requirements. And whether open or totally-enclosed, 
Elliott low-speed synchronous motors may be given 
a number of mechanical protection, cooling and 
mounting arrangements. Back of this design flexibil- 
ity are the built-in ruggedness and efficient opera- 
tional characteristics which combine to make these 
motors the perfect teammate for compressors, 
pumps, Jordans, rolling mills, ball mills, etc. For 
complete details and ready reference, write to Elliott 
Company, Ridgway, Pa., for the low-speed Syn- 
chronous Motor Bulletin. 


ELLIOTT Company 


RIDGWAY DIVISION 


R3—6 FOR MOTORS 1-200 HF; CROCKER WHEELER DIV, AMPERE, N, J, 
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Right Angle Output Shaft 
On Variable Speed Drive 

Recently added to the Vari-Speed 
Motodrive line is a fractional horse- 
power unit with right angle reducer. 
All fractional horsepower units in 
either vertical or horizontal models 
can be furnished with the right angle 
worm gear reducer for speed ratios 
from 2 to | through 10 to 1. 

On horizontal units the output 
shaft drives up, down, or at right 
angles. Vertical models have the out- 
put shaft driving down or at right 
angles. This arrangement is expected 
to have advantages in many applica- 
tions, permitting mounting arrange- 
ments heretofore not _ possible.— 
Reeves Pulley Co., Columbus, Ind. 


Flame Cutter 
Saves Pipe Fittings 


A new precision, flame cutting ma- 
chine can rework, recondition and sal- 
vage all types of new and used weld- 
ing ells, tees, flanges, reducers, etc. It 
is said the machine will cut ells to any 
angle, shorten ells, tees, flanges, and 
reducers; also recut and bevel used 
ells, tees, swedges and returns, 

Mounted on a sturdy steel base, the 
flame cutter has a unitized control 
panel and gas control valve. The 
table which holds the fitting revolves 
in either direction at speeds varying 
from 0 to 5 rpm. An adjustable degree 
plate permits the fitting to be cut at 
any desired angle, Cuts are extremely 
clean, eliminating the need for clean- 
ing or hand fitting—Vernon Tool 
Co., Ltd., 1101 South Meridian Ave., 
Alhambra, Calif. 


Flexible Metal Conduit 
Appreved for Wet Areas 


Flexible electric conduit Type UA 
is said to be the first of its kind to 
meet Underwriters’ Laboratories ap- 
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proval for use in wet locations. Fea- 
turing a flexible metal core protected 
by a tough extruded synthetic cover- 
ing, this conduit protects wiring 
against moisture, oil, dirt, chemicals 
and corrosive fumes. 

Light and flexible in nature, Type 
UA can be cut to required length and 
bent easily as required, Underwriters’ 
approved fittings are available for use 
with the conduit. Available sizes range 
from % to 1} in, .D.—The American 
Brass Co., Waterbury, Conn. 


Flame-Plating 
Protects Wear Parts 

Powdered metals such as tungsten 
carbide are now being applied to base 
metal surfaces to help solve frictional 


‘and abrasive wear problems. Tests to 


date indicate that flame-plated tungsten 
carbide coatings have the desirable 
properties of sintered tungsten carbide 
while avoiding some of the limitations 
of the sintered form. These coatings 
equal or surpass sintered carbides for 
wear and abrasion resistance. 

An outstanding feature of the proc- 
ess is that the base metal temperature 
does not exceed 400 deg. F. during 
the plating operation. Thus there is 
no possibility of warping or change 
in the physical properties of the part. 
Bond between base metal and coating 
is entirely mechanical. 

Coatings range from 0.0005° to 
0.020 in. in thickness. Copper, alu- 
minum, magnesium have all been 
successfully used as base metals for 
coating by the flame-plating procedure. 

Some of the parts being successfully 
protected by this method are shaft 
bearings, valve plugs, seat rings, and 
pump plungers.—Linde Air Products 
Co., 30 East 42nd St., New York 17, 
N. Y. 


Gearmotor 
Delivers Slow-Speed Power 


Gearmotors deliver power at speeds 
comparable ‘to slow-speed motors by 
using reduction gears in combination 
with smaller, more efficient high-speed 
motors. The Type B single reduction 
gearmotor is a new offering in this line. 
This unit meets the mounting-limita- 
tion requirements peculiar to side en- 
try agitators and mixers. It is also 
suitable for light-duty coupled-service 
applications such as fans and pumps. 

Type B gearmotor is available in 
ratings from 1 to 30 hp., 780 to 420 


EQUIPMENT 


tpm., AGMA Classes I and I] — 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 


Magnetic Base 
Helds Dial Indicators 

A steady mount for gages and dial 
indicators is provided by a new mag- 
netic base which holds securely on any 
flat or curved metal surface. The in- 
struments are merely attached to the 
magnetic base, which is completely 
steady, enabling maximum accuracy of 
measurement to be obtained. The 
versatility of the base is such that it 
can be used not only with height gages 
and dial indicators, but also as a mini- 
ature chuck for small light precision 
work or on a long handle to retrieve 
metal parts from all sorts of plating 
baths. Another use is for holding work 
in position on surface layout plates.— 
Main Electric Co., 1470 Main St., 
East Rochester, N. Y. 


Cable Clamps 
Are Made of Plastic 

Electric cable clamps are now being 
made of non-inflammable Saran 
thermoplastic material. Since Saran 
is pliable, the clamp can be opened to 
any dimension for easy sliding over 
wires, cable, pipe or tubing. Rounded 
edges prevent damage to insulation. 
The resiliency of the material elimi- 
nates need for lock washers in many 
instances. 

Saran clamps are made in 17 stock 
sizes ranging from ¢ to 14 in.—Holub 
Industries, Inc., Sycamore, III. 


Electric arc cutting-electrode is said to 
cut steel up to two and one-half 
times faster than standard elec- 
trodes. No oxygen, acetylene or 
other fuel gas is required. Electrode 
can be used on steel, stainless steel, 
iron, cast iron, copper and nickel, 
with either a.c. or d.c. current.— 
Allstate Welding Alloys Co., Inc., 
249 Ferris Ave., White Plains, 
N. Y. 


Sprocket bushing with a split tapered 
design makes it possible to use the 
same size sprockets on shafts from 
4 to 24 in. in diameter. Use of the 
Shold-A-Grip bushing eliminates 
the need to rebore stock sprockets 
to fit existing shafts——Boston Gear 
Works, 14 Haywood St., Quincy 
71, Mass. 
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HIGHLY RECOMMENDED cum 


for low cost service 


CRANE 


IRON BODY — WEDGE DISC 


Clamp Gate Valves 


Low in first cost, as well as in upkeep... and 
look at their wide utility— 

Use Crane Clamp Gate Valves for steam; bot 
and cold water; crude, fuel, and lubricating oil; 
air, gas, and gasoline service. 

Also in food and chemical process industries 
for caustic solutions, alkalies, corrosive chemicals, 
and gases. 

You'll find Crane Clamp Gate Valves extra 
rugged, with a strong reinforced body and husky 
stem. Their compact design means a better fit 
for more places... a saving on piping in many 
cases. And because of the simplified clamp con- 
struction, these valves enjoy wide favor where 
frequent cleanout is essential. The bonnet as- 
sembly and wedge disc lift out easily—the body 
stays in the line. Reassembling is no problem— 
the bonnet joint makes up tight and stays.tight. 

Wide choice of regular patterns, all-iron or Crane Wedge Dise Clamp Gate Valves 
brass trimmed. On inside screw all-iron valves, puthapaaliabaesateieien 
an improved self-draining bonnet prevents en- screwed or flanged end. Sizes up te 4 in. 
trapment of line fluids in the bonnet—protects saad sn, $58 oak od sans spa 
the threads, keeps the stem working smoothly. 

Send for Folder AD 1667 or ask your Crane 
Representative for full details. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING HEATING 
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NEW FLUIDS 


Scrubber Traps High Dust Load 


HANDLING 


EQUIPMEN 


Dust removal with a small quantity of water and 
low pressure drop is claimed for a new multiple action 
scrubber. Assembly is compact and easily moved. 


High operating efficiency, even at 
extremely high dust loadings is said 
to be offered by the new type V “LP” 
multiple-action scrubber. Water use 
is kept to a maximum of approxi- 
mately 2 gpm. at 40 to 50 psi. for 
each 1,000 cfm. of gas. Average draft 
loss is about 2 in. of water pressure. 

This unit is especially adapted to 
the control of dust from rotary dry- 
ers, cyclones, kilns, roasters, mixers 
and pulverizer exhausts; and from the 
stacks of asphalt plants, chemical 
plants and similar industrial opera- 
tions. 

As the gas enters the unit it is 
subjected to centrifugal action which 
removes larger particles and pre-cools 
the gas. Directional and velocity con- 
trol of the gas are attained by multiple 
scrubber throats. In turn division of 
the gas flow into smaller streams gives 
better scrubbing action. 

Gas velocity is accelerated so that 
entrained solids impact upon im- 
pinger plates. A high velocity water 
jet also impinges on each of these 
plates. This wets the plate and breaks 
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up the water into small droplets for 
efficient scrubbing of the solids from 
the gas stream. 

After making downward passage 
through the first bank of throats the 
gas stream expands as it enters the 
lower expansion chamber. By this 
time the bulk of the solids has been 
removed and discharged as a slurry 
through the bottom drainage outlet. 

From the lower chamber the gas 
flow reverses passing upward through 
the center stack. Still more solids are 
left behind by the change of flow di- 
rection. At the top of the stack is 
another expansion chamber where ve- 
locity is once more reduced. 

At this point the gas passes through 
two more stages of multiple scrubbing 
throats to ensure maximum removal 
of smaller particles. If required, addi- 
tional stages can be included for fur- 
ther recovery of sub-micron sizes. 

Final cleansing is accomplished by 
passing the gas through a section 
where it is contacted with water con- 
taining a wetting agent designated as 
compound M. Remaining low micron 


T 
particle sizes and entrained mist are 
thereby removed. 

A proportioning unit delivers the 
proper concentration of compound M 
solution to the last stage. Presence of 
the wetting agent in the slurry drain- 
ing from the unit is said to improve 
the rate of water clarification in the 
sludge pond or settling tank. Thor- 
ough wetting of the solid particles 
makes them sink to the bottom at a 
faster rate. Clarified water can be 
recirculated where water supply is 
limited. 

Scrubbers are built in various sizes 
for capacities ranging from 1,500 to 
48,000 cfm. Physical size varies from 
approximately 15 to 33 ft. high. 

Construction is 4-in. steel plate, 
electrically welded. The unit is 
mounted on sturdy H-beam support 
legs. Each unit is built in two or 
more sections for ease of erection and 
dismantling. 

Where corrosion is a problem suit- 
able linings of corrosion-resistant 
metal ean be installed. Companion 
flanges for both air inlet and sludge 
discharge connections are provided 
as standard equipment. — Johnson- 
March Corp., 1724 Chestnut St., 
Philadelphia 3, Pa. 


Relief Valve 
Centrols At Low Pressure 

Adjustable and precise low-pressure 
control of safe gases is offered by the 
new 5400 relief valve. Valve can be 
furnished for relief pressures from 2 
to 45 psi. 

A standard O-ring seal is used in 
the pressure range from 2 to 6 psi. 
This seal is self-aligning between two 
conical seats of a poppet type valve. 
For higher pressures the O-ring is 
supplied with a metal back-up ring to 
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Get 


something extra 


@eeeeeeeeeveeeeeeveeeeeveeeveeeeveeeeeee 


lead pipe 
and fittings 


Quantity, size, type, physical composition . . . 
these are what you specify when buying lead pipe 
and fittings. ( 


Do one thing more, however. Specify National 
and get certain extras ... extras that take full 
advantage of lead’s ability to withstand attack 
by corrosives. 


For one example, when you specify National 
“Tubond” pipe and fittings, you get the corrosion 
resistance of lead combined with the strength of 
steel, in a virtually inseparable union of lining 
and casing. And the lead you get is a grade that 
Nature endowed with excellent acid-handling 
qualities — St. Joe Chemical Lead. You get equip- 
ment designed to handle acids under difficult con- 
ditions of temperature, pressure and vacuum. You Extras in design, in fabrication, in careful 
get full flow-way. You get greater security against chemical composition. To get them make this 
leakage, because of extra lead on flange faces. specification: National! 


Lead pipe and fittings 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; ay ) 3; cues 
Cincinnati 3; Cleveland — 


Lead Co. of 6; Pacific t: Meorie BR 
Kirk & Son, Inc., Los Angeles 23, Emeryville 8 (Calit.), 
Portland 10, Seattle 4; Canada: Canada Metal Co.,  ofcg. u. 8. 
Ltd., Toronto 8, Montreal, Winnipeg, Vancouver. Pat. Of, 
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EourpMEnt News, cont. . . 


prevent its undue distortion under 
pressure. 

Valves are supplied in either alumi- 
num or brass. Stainless steel or other 
desired materials are supplied on spe- 
cial order. Standard connections are 
4- or }-in. male pipe fittings. Oper- 
ating temperatures range from 40 to 
280 deg. F. in standard units and 
from —80 to +400 deg. F. where 
specified. — James-Pond-Clark, 2181 
East Foothill Blvd., Pasadena 8, Calif. 














Is in the Groove 


Contacting metal-to-metal surfaces 
can now be sealed by a new device 
; called the Gask-O-Seal. Sealing action 

is provided by a rubber sealing gland 

Wo J ob/ which is mechanically bonded in a 
/p i machined groove on the metal surface. 

@ =| Seals can be made in a wide variety of 

Whether you work with powders, pastes or liquids, you can gy fens. image etal ver 
depend on a DAY D-10 BLENDER to boost production. on cia a 
Scientifically designed agitators insure constant, thorough ee ee 
blending action. Sturdy outboard bearings provide ample sup- any, "There 18 ae beet Sow ender: either 
port for the agitator shaft, remain free from abrasive action high or low pressures. A perfect seal 
by the material being mixed and also eliminate bearing loads is obtained with low bolt torque so 
on the stuffing boxes. Heavy-duty design includes a rigid that heavy reinforcement of flanges 
frame that is free from vibration, plain or stainless steel tank is not necessary. Rugged one-piece 
and a geared head motor with roller chain drive. Discharge construction permits re-use; the rubber 
at center or either end is optional. Available with Spiral Ribbon is fully retained and cannot blow out. 
Agitator for paste, semi-paste, granular or liquid products. There is always full metal-to-metal 
contact of the fastening surfaces, 
DRY COLOR Coll which assures maximum strength.— 

AGITATOR Thaheose agli Franklin C. Wolfe Co., Inc., 3644 
Optional, sup- The J. H. Day Co., Inc., 1147 Eastham Drive, Culver City, Calif. 
plied when nec- Harrison Ave., Cincinnati 22, 
essary for ma- Ohio. Magnetic Rapper 
terials such as Cleans Cottrell Plates 
heavy-bodied y “a : = SN Rapping puffs or stack clouding 
powders. Nh associated with Cottrell precipitator 


operation have been eliminated by a 
\ new tapping system. Vibration of the 

; collecting plates occurs at regular 
THE J.H. DAY COMPANY, CINCINNATI 22, OHIO timed intervals of approximately one 


minute. Thus, there is a more or less 
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continuous dust fall into the collecting 
hoppers. This eliminates heavy dust 
fall at widely separated intervals with 
its corresponding re-entrainment of 
dust. 

The rapper unit is essentially an 
electromagnet consisting of a solenoid 
coil, steel plunger, and return spring. 
These parts are enclosed in a hermeti- 
cally sealed steel case. The plunger 
which serves as the armature of the 
electromagnet slides within a graphite 
impregnated tube. 

The rapper case is welded to the 
end of a horizontal rapper bar. Pro- 
truding through the precipitator wall, 
via a stuffing box, the rapper bar is 
welded to the edges of a number of 
parallel plates comprising a bank of 
collecting electrodes. 

Power to operate a number of these 
rapping units mounted on a precipi- 
tator comes from one central point. 
This is designed to deliver current to 
each unit in tum on a time cycle. 
Rapping frequency and intensity are 
adjustable to meet specific require- 
ments.—Research Corp., 405 Lexing- 
ton Ave., New York 17, N. Y. 


Popular Vacuum Pump 
Undergees Modification 


Although basically the same in de- 
sign and outward appearance, Model 
G vacuum pump incorporates several 
new features. Among these are a mod- 
ern type of shaft seal which minimizes 
maintenance. Lubrication is com- 
pletely automatic and freedom from 
leakage is guaranteed. An oil filter in 
the shaft seal line gives special protec- 
tion to bearings at* this point. A 
solenoid valve in the oil supply line 
automatically prevents flooding in the 
event.of power failure. 

A side entrance intake acts as a 
baffle against entering solids; addi- 
tional protection is afforded by a 
screen filter. New valve-stops prevent 
the copper beryllium springs from 
reaching coil to coil compression at 
any time.—F. J. Stokes Machine Co., 
5500 Tabor Road, Philadelphia 20, 
Pa. 


Butterfly Valve 
Operates With Ease 


A new butterfly valve recommended 
for use on liquid, sludge or dry ma- 
terial lines features speed and ease of 
operation. Any combination of inter- 
changeable end connections may be 
used. The entire sealing section con- 
taining seat, disk and handle can be 
removed for inspection, cleaning or 
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Save 40% with 
ALCOA UTILITUBE 


Instrument air lines of ALCOA Aluminum Coiled Tube, still in good 
condition after five years of outdoor service at Sun Oil Company's 
Dethi (La.) Gasoline Plant, have required no maintenance since 
they were installed early in 1948, 


ALCOA UTILITUBE* is aluminum coiled tube 
made of a specially selected alloy to provide low 
cost, easy workability and high fatigue strength. 

Alcoa Utilitube offers savings up to 40 per cent 
over copper... has excellent on-the-job forming 
and flaring properties. It is available in economical, 
long lengths up to 1,000 feet or more, depending on 
size. It stands up well under vibration . . . has high 
resistance to most industrial atmospheres and to 
many liquids and gases. 


Use Alcoa Utilitube for: 


¢ Air for pneumatic and hydraulic control circuits 
and brake lines. 


e Gasoline and fuel oil for internal combustion 
engines. 


“e Lubricating oils for engines and machines. 
¢ Fluids for hydraulic systems. 


For complete details, write for the new booklet: 
“Alcoa Utilitube.” 
ALUMINUM COMPANY OF AMERICA 
1001-£ Alcoa Building, Pittsburgh 19, Pa. 
For process chemicals—catalysts, catalyst sup- 
ports and desiccants—investigate ALCOA Chemicals. 


*Registered Trademark, Aluminum Company of America 
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replacement without disconnecting 
the line. 

Valve-disk seals against a resilient, 
oil and acid-resistant seat. Complete 
shut-off is attained against pressures 
up to 150 psi. or against vacuum. All 
valve sizes have a full hole opening 
providing unrestricted flow without 
turbulence. The handle mechanism 
is indexed to hold the valve in fully 
open or closed position. 

Valves are manufactured in sizes 
from 2 through 12 in. Any combina- 
tion of threaded, flanged or welding 
end connections can be furnished. 
Valve bodies and disks can be sup- 
plied of steel, bronze, aluminum or 
other alloys as required.—Keystone 
Tool Corp., 5325 Kirby Drive, Hous- 
ton, Texas. 


Double Suction Pamp 
Fits Smaller Space 


A new series* of single-stage double 
suction centrifugal pumps has been 
designed for compactness, decreasing 
overall length as much as 50%. These 
Fig. 3405 pumps include renewable 
stuffing box bushings, sealed bearing 
houses, cowl type glands suitable for 
use with quenching liquids, stainless 
steel impeller keys, Teflon water-seal 
rings, die-formed stuffing box packing, 
and corrosion-resistant gland bolts. 

Pump casings are horizontally split 
to permit removal of the upper casing 
without disturbing suction and dis- 
charge piping, or pump and driver 
alignment. Packed type stuffing boxes 
are standard, but mechanical seals of 
either single or double type can be 
furnished on order. Changes from 
conventional stuffing box to the me- 
chanical seal and vice versa can be 
made easily in the field. 

Mounting dimensions of all pumps 
within each group are identical, giving 
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wide ranges of interchangeability. Mo- 
tor drive bedplates are standardized, 
being jig-drilled and tapped to accom- 
modate all motor frames within the 
scope of the bed-plate. 

Capacities range from 200 to 6,400 
gpm. with heads up to 260 ft— 
Goulds Pumps, Inc., Dept. CE, Sen- 
eca Falls, N. Y. 


High-Pressure Blower 
Removes Fumes, Dust 


A precision made all-aluminum 
blower is now available for the removal 
of fumes, smoke, dust, sawdust, and 
obnoxious odors. Capacity of the 
unit is up to 450 cfm. The standard 
model made with a 54-in. inlet and a 
34-in. outlet is driven by a 1/6-hp. 
115-v. single-phase a.c. 3,450-rpm. mo- 
tor. Larger sizes for operations at dif- 
ferent speeds are also obtainable— 
Standard Electric Mfg. Co., Inc., West 
Berlin 12, N. J. 


Plastic threaded pipe fittings molded 
of Boltaron 6200 polyvinyl chloride 
are now available in size ranges 
from } to 2 in. Stock items include 
tees, 45- and 90-deg. elbows and 
couplings—H. N, Hartwell & Son, 
Inc., P. O. Box 35, Boston, Mass. 


Quikup! stainless steel fittings are now 
being furnished with butyl rubber 
seals. Use of these seals increases 
the effectiveness of the fittings on 
sulphuric, hydrochloric, phosphoric, 
acetic, nitric and chromic acids, as 
well as alkalies and hypochlorites.— 
Cooper Alloy Foundry Co., Hill- 
side, N. ]. 


Pipe fill cap constructed of brass is 
now being offered for use on pipe- 
lines fitted with Ever-Tite couplers. 
The fill cap is mounted on the 
coupler and locked in position by 
one lever handle.—Ever-Tite Cou- 


pling Co., 254 W. 54th St., N. Y. 
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“Progress ‘noua Chemistry” 


Photograph shows Standard-Hersey Rotary Dryer for 
drying of petroleum cracking catalyst at the Cincinnati 
Plant of The Davison Chemical Corporation. Patented 
Standard-Hersey intermediate-feed system makes the 
unitin realitya combination flash 
and rotary dryer with most de- 


sirable characteristics of each. 








CHOOSES 


STANDARD) -HERSEY 








DRYING 


Each year scores of new names are added to the list of 
well-known Standard-Hersey Dryer users. The Davison 
Chemical Corporation is another leader in its field which 
has joined the swing to STANDARD-HERSEY drying. 


For both fabrication facilities and engineering know-how, 
you can count on STANDARD —always in the forefront 
of dryer developments for over half a century. 

It pays to STANDARD-IZE. 


Write today for complete, illustrated dryer Bulletin No 531, describing 
latest “PILOT” drying techniques and the more than 30 types of 
Standard-Hersey dryers for every process industry need. 


HERSEY 


I crawearD s 
Dryers a= ee) 


STANDARD STEEL CORPORATION 
5005 Boyle Ave., Los Angeles 58 © 7 East 42nd St., New York 5 
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TEMPERATURE F 


Thermal properties of Circo XXX Heavy Heat Transfer Oil are indicated 
as follows: thermal conductivity (K); heat capacity (Cp); viscosity (U). 


1 Its high thermal conductivity assures 
fast, efficient heat transfer to the process 
material 


Its high heat-carrying capacity assures 


maximum efficiency over its entire oper- 
ating temperature range 
, It doesn’t form hard carbon deposits, 
which reduce heat transfer efficiency 
* 


Its low vapor pressure and high initial 


boiling point prevent pressure buildup 
Its viscosity is low enough to permit easy 
circulation with any pump used in an oil- 


type heat transfer system 
i ’ Circo XXX Heavy Heat Transfer Oil 
Viscosity, SUS at 210 F_ . . . 145-155 
Gravity, Specific .... . 0.94-0.96 
OMe ee ew ee ee 


Carbon residue. ..... . 0.5 max 
Demulsibility.§....... . good 
far temperatures Initial boiling point . . approx 860 F 


Vapor pressure at 600 F.... . nil 


as high as 600 F? For more information about heat transfer 


oils and systems, send for “Circo Heat 
Transfer Oils.” Write SUN Or. ComPANy, 
Philadelphia 3, Pa., Department CE-5. 





INDUSTRIAL PRODUCTS DEPARTMENT 
“UNOCO 
SUN OIL COMPANY ® 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 





NEW PACKAGING 


Crane Hook Swing 
Reduced to Minimum 


A new type of hoisting crane incor- 
porates features to eliminate vertical 
creep and reduce hook swinging to a 
minimum. Originally developed for 
transporting radioactive materials, de- 
tails of the crane have now been re- 
leased for industrial application. 

In normal crane operation, momen- 
tum keeps the crane hook swinging 
after the crane carriage has stopped. 
In the new unit a servo-mechanism 
replaces the normal carriage drive, 
moving the carriage in accordance 
with electrical signals. 

The crane operator determines the 
direction he wishes the crane to travel 
and turns the control knob on the 
instrument panel. The crane auto- 
matically moves in the direction 
chosen and while doing so transmits 
electrical signals to the servo mechan- 
ism regarding its position, speed of 
movement and amount of swing in 
the load. 

When the crane has reached the 
desired position it automatically stops, 
then moves to compensate for the 
swinging load. This action allows the 
load to dissipate its oscillatory energy. 

A continuously variable-speed hoist- 
ing drive assures smoother and more 
accurate vertical control of the load. 
A feedback arrangement incorporated 
in the drive smoothly and positively 
stops vertical movement and prevents 
creeping.—Argonne National Labora- 
tory, P. O. Box 299, Lemont, III. 


Portable Crane 
Speeds Materials Handling 

An electrically-operated, revolving- 
base, portable crane speeds handling, 
saves man-hours, and provides in- 
creased safety. Large heavy objects are 
casily moved from inaccessible loca- 


Cuemicat Encineertnc—May 1953 


& HAND 


onan’ ———— 


LING EQUIPMENT 


- 


2a ees 


MATERIALS HANDLING CIRCUS GOES ON TOUR 


Latest materials handling 


iques and equipment will be demonstrated in 


many far-flung corners of the U. S., Canada and Mexico during the next two 

Yale and Towne Mfg. Co. has packed two giant over-the-road trailers with equip- 
ment to be demonstrated by a seven-man crew, One of the trailers, when empty, 
is fitted for use as a movie projection room. A 68 by 40 ft. oe fe 
show an authentic circus atmosphere. The tour itinerary is available the 
manufacturer.—Yale & Towne Manufacturing Co., 11,000 Roosevelt Blvd., 


Philadelphia 15, Pa. 


tions without need for clearing entry 
space. Anti-friction bearings permit 
easy lateral movement. Capacities 
range from 500 to 5,000 Ib.—Barrett- 
Cravens Co., 4609 Southwestern 
Blvd., Chicago, Il. 


Lift Stacker 
Fits Cramped Space 

Designed for operation in minimum 
aisle space and over .low capacity 
floors, a new telescopic tilting-fork 
stacker is claimed to give big truck 
performance. Built in capacities of 
1,500, 2,500 and 3,000 Ib., these units 
have lifting speeds from 21 to 14 fpm. 

Two standard models are offered in 
each capacity. One has 83-in. over-all 
height with 64-in. free lift and 130-in. 
maximum lift. The other model, espe- 
cially designed for highway truck load- 
ing, has a 68-in. over-all height with 
49-in. free lift and a maximum lift of 
100 in.—Clark Equipment Co., Powr- 
worker Dept., Buchanan, Mich. 


Hand Track Trailer 
Serves Dual Purpose 


A new all-steel caster-steer trailer 
has use either as a hand truck or as a 
trailer for trackless train operations. 
Rated for 4,000-Ib. capacity, the truck 


is 36 in. wide by 62 in. long with a 
flush deck 13 in. from the floor. 

When used as a hand truck, a sim- 
ple brake mechanism permits easy 
manual control when operating on 
grades. Brakes are applied by depress- 
ing a hand-operated lever conveniently 
located on the caster-end pipe rack. 
Safety self-couplers at each end of the 
unit fit it for trackless train operation. 
Wheels are roller bearing mounted 
with solid rubber tires——Mercury 
Mfg. Co., 4130 South Halsted St., 
Chicago 9, Ill. 


Belt Conveyer Pulley 
Centains Drive Motor 

A new slant on driving belt-con- 
veyor pulleys is to place electric mo- 
tor, reduction gears and all moving 
parts inside the pulley. This elimi- 
nates all countershafts, speed reducers, 
sprockets and chains, Operational 
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CONTROLLED 


VOLUME 
PUMPING 


...AND NO 
STUFFING 
BOX 


SE MOOI 








PULSAFEEDER 


Concentrated sulphuric acid, sodium sulphite, filter aid slur- 
ries, liquid caustic, any water-treating chemical . . . hold no 
fears for the Lapp Pulsafeeder. It's the positive-displacement 
metering pump with the hydraulically-balanced diaphragm 
—no stuffing box or running seal. Pumps against pressures 
up to 2,000 Ibs., at constant pumping speed—variable flow 
results from variation only in piston stroke length, controlled 
by instrument air pressure responding to flow-orifice meter, 
flow-positive meter, pH control, flow variable-pH variable in 
combinatien, or other control instruments. 


NEW BULLETIN AVAILABLE, Write for Bulletin 300, just issued. 24 
poges of description, specifications, typical applications, flow charts. Lopp Insulator 
Co., inc., Process Equipment Division, ns Maple Street, Le Roy, N. Y. 
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safety is increased and all weather, 
grit and dirt are sealed out. 

The motor; mounted inside the 
shell, is held stationary by a torque 
arm attached to the conveyor frame. 
Motion is transmitted to the shell 
through suitable reduction gears driv- 
ing a ring gear attached to the shell. 
A simple oil-bath gear compartment 
provides a lubricating bath for the 
reduction gears and front motor ‘bear- 
ing. Motor and head pulley are cooled 
and ventilated by holes in the drum. 
Leads to the motor enter the head 
pulley through a hollow conduit pass- 
ing through the drum end-bell and 
bearing. Pulley sizes vary from 5 to 
30 hp. and are available in various 
widths.—Iowa Mfg. Co., Cedar Rap- 
ids, Iowa. 


Container 
Holds Het Atoms 


A new high intensity shielding con- 
tainer is suitable for the shipping and 
storage of Cobalt-60 or other indus- 
trial radioactive sources. The new con- 
tainer will hold up to approximately 
800 millicuries of activity. 

An outer shell of 2-in. malleable 
iron is filled with lead to provide an 
effective shielding equivalent to 4 in. 
of lead. When the container is opened 
a unique wedge-shaped cover pivots 
up and back, providing a 4-in. lead 
shield between the exposed source and 
the user. 

Container measures approximately 
103 in. high and weighs 150 lb.— 
Tracerlab, Inc., 130 High St., Boston 
10, Mass. 


Portable Conveyor 
Has Adjustable Length 


A new double-boom portable con- 
veyor can achieve an open length 220 
percent greater than its closed length. 
Designed for heavy-duty applications, 
the unit is completely counterbalanced 
for ease of handling. 

Designed to carry loads varying 
from 50 to 100 Ib. per linear foot, the 
power-operated double boom can be 
varied in length at will. Available 
models have a boom length variation 
of 8 to 16 ft. up to 16 to 61 ft. 

Leg design can be for fixed height 
or adjustable to permit elevations up 
to 30 deg. Belt speeds are variable 
either forward or reverse.—Stewart- 
Glapat Corp., Zanesville, Ohio. 
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BOILER CLEANED CLEANER 
BY DOWELL SERVICE 


Chemical solvents removed 1650 lb. of deposits 
from boiler previously ‘“‘cleaned”’ by turbining 


When you consider that liquid chemical solvents will 
reach wherever water wi!! flow, you can soon appre- 
ciate the many advantages of cleaning with chemistry. 


Where mechanical devices, rattling, and turbining 
fail to clean—in crevices, around angles, through 
openings—Dowell solvents are designed to dissolve 
and loosen scale and sludge . . . carry away these 
profit-stealing deposits quickly and easily. 


For example, Dowell recently cleaned a 150,000 pphr 
boiler that had previously been turbine-cleaned. 
Although the chemical cleaning required only a few 
hours, Dowell engineers removed 1,650 additional 
pounds of deposits from the boiler. Best of all, no 


scaffolding or dismantling of equipment was necessary. 
Dowell-designed equipment was used to introduce 
special liquid solvents through regular connections, 
Downtime was kept to a minimum. 


What is your cleaning problem? Dowell has extensive 
experience in cleaning all kinds of process and heat 
exchange equipment. Dowell furnishes trained per- 
sonnel, pump trucks, and control equipment. 

Dowell engineers apply liquid solvents according to 
the technique demanded by the job: for example, by 
filling, spraying, jetting, cascading or vaporizing. 

For further details or estimates, call your nearest 
Dowell office or station. Or write to Tulsa, Dept. E-33., 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers » Condensers * Heat Exchangers * Cooling Systems 
Pipe Lines * Piping Systems * Gas Washers « Process Towers 
Process Equipment « Evaporators « Filter Beds * Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED ¢ TULSA 1, OKLAHOMA 
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LAMINATED 
Long-fibre BLANKETS 


Vastly Improve Insulation 
APPLICATION... EFFICIENCY... 
PERFORMANCE! 


Here's Why: Copr-fibre Blankets are made by laminating 
long, mineral wool fibres together to form a tough, resilient 
blanket before wire mesh is attached. 


As a result this exclusive Copr-fibre two-stage manufacture 
gives you these advantages: 


@ FASTER APPLICATION, because laminated blankets cannot 
loosen or fall apart under the abuse of handling. And 
because Copr-fibre blankets come in convenient large sizes, 
are light in weight, clean, shot-free. 


@ MORE INSULATING EFFICIENCY, because laminated, longer 
ibres guarantee lower thermal conductivity. Two-stage 
manufacture is your insurance of uniformity of density and 
of consistency in all dimensions. 


@ BETTER PERFORMANCE, because resilient 
long-fibre Copr-fibre blankets maintain in- 
tegrity, both of insulation and weatherproof- 
ing, a expansion and contraction 
cycles of heated and cooled equipment. 


SEND FOR THIS BULLETIN. copr-fbre svui- 
tetin 511 gives you all the facts on what we believe 
is the only modern blanket insulation. Your copy 

will be sent free upon request. Write today. 





NEW MATERIALS 
OF CONSTRUCTION 


Fabrication Technique 
Lewers Plastic Tank Cost 


Corrosion resistant fiber-glass-plas- 
tic tanks in special sizes are now being 
fabricated without the use of expen- 
sive special molds. Tanks are built 
from Laminex fiber glass flat stock 
which keeps cost below aluminum or 
stainless steel tanks. 

Tanks can be built up to a maxi- 
mum of-12 ft. on a side by 4 ft. deep. 
Construction is straight-sided and 
square cornered. All joints are pres- 
sure bonded. Walls have uniform 
thicknéss and are reinforced with hori- 
zontal ribs where necessary to give 
high impact _ resistance.—Laminex 
Corp., 994 Jefferson St., Fall River, 
Mass. 


: ag 
Deepwell Pump Housing 
Protected by Porcelain 

Indicative of the new uses of porce- 
lain enamel for heavy-duty industrial 
applications is the interior coating on 
this deepwell pump housing. The 
housing is part of a pump used to 
draw water from extreme depths. The 
hard, smooth, porcelain-enamel coat- 
ing covers all surfaces wetted by the 
water. Each housing of the multi- 
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stage pump is similarly protected. | 
The glass-like surface of the porce- | 


lain is said to reduce friction between 
the flowing water and the pump cas- 
ing.—Barrows Porcelain Enamel Co., 


137 Pleasant Ridge Station, Cincin- | 


nati, Ohio. 


Structural Plastic 
Now. Used for Ducts 


Tanks and ducts are now being fab- 
ricated to specifications with Iolyte, a 
Fiberglas reinforced polyester lami- 
nate, Fabrication is done without use 
of molds, and there is no limitation 
as to size and shape. 

Iolyte has the tensile strength of 
steel, yet weighs only one-fifth as 
much. Resistance to heat is greater 
than for plastic coatings, and there 
is no problem of chipping, crazing, 
cracking, scratching or other physical 
damage. Duct work is easily installed 
and is especially recommended for cor- 
rosive fumes.—Schori Process Div., 
Ferro-Co., Corp., 8-11 43rd Rd., Long 
Island City 1, N. Y. 


Plastic Tank Liners 
Are Leakproof 


Agilene (polyethylene) and Agilide 
(unplasticized polyvinyl chloride) are 
now being custom fabricated into leak- 
proof tank liners. These liners can be 
furnished complete with drain and 
overflows, including pipe flanges, fit- 
tings and valves of the same material. 

The welding method employed dur- 
ing fabrication is said to guarantee a 
leakproof liner that will reduce main- 
tenance and replacement costs of tanks 
containing corrosive liquids. The tank 
liners are fabricated in all sizes and 
shapes with wall thicknesses up to 
1 in. Where size and design com- 
plexity dictate, the fabrication can be 
carried out at the installation site— 
American Agile Corp., P. O. Box 168, 
Bedford, Ohio. —End 
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Well, Doc. how 
long will t live? 


The service life of your stoinless steel processing 
equipment is determined by your fabricotor. In the 
professional skill of his mechanics, welders and 
craftsmen lies the answer to the useful life of 
that equipment. 

For stainless fabrication requires a specialist — 
with manpower trained, experienced and equipped 
for that work. A general practitioner might miss up 
on something that would impair the strength or 
corrosion resistance of stainless steel. The special 
technique required for sound welds — the right de- 
gree of heat in welding o seam, the proper finish 
for your application — round corner construction to 
allow removal of corrosive materials — these often 
determine how long your equipment will “live” 
in service. 


Years of working with stainless steel have shown us 


that many hidden weaknesses in the finished vessel §, BLICKMAN, INC. 


can be avoided by proper methods of fabrication. 
For your next staimless steel vessel, consult with us. 








A 


Dr. 
Ls 


605 GREGORY AVENUE 
WEEHAWKEN, NEW JERSEY 


SEND FOR THIS 
VALUABLE BOOK 


request on your . 
head will Clee our 


“What to Look 


ide, 
‘or When You Specify 
Stainless Steel for Your 
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NEW UNIT én Houston will triple epichlorohydrin supply. 
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Riding the Epoxy Comet 


Output of the nation’s only commercial producer 
of epichlorohydrin has just been tripled to keep up with 
demands made by epoxy resin market. 


For every pound of epoxy resins 
made, 0.4 of a, pound of epichlorohy- 
drin is used. And since the market for 
epoxies is currently bursting its seams, 
production of epichlorohydrin has re- 
cently been tripled. 

The new facilities were recently put 
on stream in Houston by Shell Chem- 
ical Corp., the only commercial pro- 
ducer, Shell first made epichlorohy- 
drin in 1946, evidently regarding it as 
something of a risk at the time, for 
the market was not well defined. A 
pretty good picture of its subsequent 
growth can be drawn from a look at 
the growth of its biggest market. In 
1946 the demand for epoxide resins 
was under one-half million pounds; in 
1952 it climbed to 6.7 million 
pounds. By the end of this year in- 
dustry-wide capacity will be 25-30 mil- 
lion pounds, according to some esti- 
mates. Such increases have absorbed 
the full capacity of the original epi- 
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chlorohydrin plant and may justify 
the current three-fold expansion, even 
though Shell seems to feel that, as in 
1946, their productive capacity will 
be ample for this growing market for 
some time to come. 

It is, in general, epichlorohydrin’s 
chlorine atom and epoxide ring that 
make it an extremely reactive and ver- 
satile compound. It is a colorless, 
mobile, toxic liquid with a characteris- 
tic odor. 

To make the epoxy resins, epichlo- 
rohydrin teams up with acetone and 
pheno]. The resulting resins, thermal 
setting in character, are going great 
guns because of superior properties 
for surface coating, metal-to-metal 
bonding without welding, stabilizing 
PVC, potting, casting, and laminat- 
ing. 

Although epoxy resins account for 
the largest volume use of epichloro- 


hydrin, it enjoys widespread use as a 


KEY TO PROCESS is low-cost allyl chloride from propylene. 


stabilizer for polyvinyl chloride and 
corrosion inhibitor in chlorinated in- 
secticides. But only small amounts— 
0.3 to 0.5 percent based on the weight 
of chlorinated compound—are neces- 
sary to be effective. 

It is being used as a raw material for 
the manufacture of a multitude of 
glycerol and glycidol derivatives used 
as plasticizers, solvents, dyestuff in- 
termediates, surface active agents and 
pharmaceuticals and as intermediates 
for further synthesis. It is used di- 
rectly as a stabilizer for chlorinated 
rubber and other chlorine-containing 
polymers. 

A large number of condensates pre- 
pared from epichlorohydrin and vari- 
ous poly-functional substances are dis- 
closed in the patent literature. These 
condensates are claimed useful, di- 
rectly. or indirectly, in such applica- 
tions as the following: surface coating 
compositions; adhesives, cements, and 
shellac substitutes; tanning, demulsi- 
fying and surface active agents; phar- 
maceuticals; dyestuffs for textiles 
and color photography; capillary-active 
agents for the textile industry; and as 
plasticizers, softening agents and 
dressing agents. 

Epichlorohydrin is a good solvent 
for cellulose acetate, rosin and ester 
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gums, and despite its toxicity, may 
find some use for such a purpose. 

Shell’s initial foray into epichloro- 
hydrin production was an outgrowth 
of its research on allyl chloride. When 
company engineers learned to make 
low cost allyl chloride from propy- 
lene they had the key to commercial 
production of epichlorohydrin as well 
as their much-publicized synthetic 
glycerine. 

Cracked gases containing propylene 
are piped to the Houston plant from 
the neighboring refinery of Shell Oil 
Co. Liquid chlorine comes from Dia- 
mond Alkali’s electrolytic plant. 

Getting chlorine into propylene by 
direct substitution without disturbing 
the double bond—once thought to 
be impossible—is achieved by carefully 
controlling reaction conditions. Dur- 
ing the reaction, temperature nears 
an unprecedented high of 600 deg. 
C.; pressure of the propylene is raised 
from 40 to 260 psi. by 1,000-hp. com- 
pressor. 

The purified allyl chloride treated 
with hypochlorous acid gives glycerol 
dichlorohydrin to which lime or so- 
dium hydroxide is added to get epi- 
chlorohydrin.—Shell Chemical Corp., 
500 Fifth Ave., New York 36, N. Y. 


Methyl Phenyl Ether 


Has already proven itself as an 
industrial solvent and heat trans- 
fer medium. 


The excellent heat stability and 
wide liquid range (—37 to 154 
deg. C) of methyl phenyl ether has 
already made a place for it as a heat 
transfer medium although it has only 
just now become available in com- 
mercial quantities. 

The compound, also known as ani- 
sole or methoxybenzene, shows a high 
degree of miscibility with a wide range 
of organic liquids and common solvent 
types. 

Exceptions are water, glycol and 
glycerine. Its solvent capacity for 
vinyl polymers and copolymers sug- 
gest broader solvent use. 

As a solvent, it acts as a weak base 
promoting syntheses where acids are 
formed in the reaction. Such reac- 
tions are common in the dyestuffs, 
pharmaceutical and other industries. 

Anisole is valuable as a means of 
introducing the methoxybenzene 
group into organic compounds. The 
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IN BRIEF—A capsulated listing of this month’s newsworthy products 


It’s New... 


Epichlorohydrin 
Methyl Phenyl Ether 
Silicone-treated Nickel 
Antioxidant 

Oxidizing Catalyst Cutting 
Fluorocarbon Plastics 
Motor Cleaner 


It's Good for . . 


Shielding instrumen 





See Page... 


Epoxy resins, insecticides 
Industrial solvents, heat transfer media 


a CROW WRIA Sinbad We 3 dase: us 


Protecting engines Poe fuel sludge 
pollution and fuel costs 


er omg high temperatures and pirons chemicals 


motors frozen with alkal 


aoa Conditioner P Potential large-acreage conditioning 


llicone Cement Paint 
Insecticide 
Dimethylformamide 
— 7 Coating 
Adhes' 
Aceto smenetidin 
Antibiotics 
Fertilizer 


Contr 


oy 
Surface Coating 


one out dampness in masonry 

OF RIES 6 ok kc 0 55 ae Rae io ew 1R FS RO EN 
Solvent for surface coating materials 

Indoor and outdoor chemical resistance.............+++> 
Sequestrant, emulsion stabilizer, antioxidant 
Pharmaceuticals because of new physical form 

Control of mold in industrial plants 

Minimizing leaf or grass burn...........-50:0+eeeeeee 
Resisting abrasion and extreme heat............--0455 2 
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Adhering to various metal surfaces..........6c65ee0004 2 72 





methoxy group significantly lowers 
the toxicity of compounds so anisole 
should be an important intermediate 
in the pharmaceutical industry for 
drugs such as antihistamines and anal- 
gesics. 

Its high boiling point and wide 
liquid range make it particularly valu- 
able for recrystallization. A large in- 
crease in crystal yield can be obtained 
by raising the temperature without 
exceeding the boiling point. 

Its low vapor pressure minimizes 
vapor losses and permits its use as a 
modifier in lacquers to counteract the 
blushing caused by too rapid evapora- 
tion of low-boiling solvents. Another 
advantage is the high flash point 
(125 deg. F). This reduces fire haz- 
ard and often eliminates the need 
for explosion-proof motors.—E. I. 
du Pont de Nemours, Inc., Wilming- 
ton 95, Del. 


Silieone-treated Nieckel 


Porous sheets shield delicate in- 
struments from water. 


A porous nickel sheet material 
treated with silicone provides a vent- 
ing medium for instruments and at 
the same time keeps out water under 
conditions of rapid changes of alti- 
tude. The sheeting will not pass 
water at less than 3 psi. differential 
but it will pass air freely. 

In addition to its obvious use in 
aircraft, the material will also pro- 
tect instruments from rain or from 
accidental immersion in water. 

The sheets can be cut to size and 
form required, subjected to mild 
forming operations and can be welded 
to solid threaded components or to 
other fittings for fastening to the 
equipment.—Micro Metallic Corp., 
30 Sea Cliff Ave., Glen Cove, N. Y. 


Antioxidant for Gasoline 


To provide engines with greater 
protection from fuel sludge and 
gumming at lower cost. 


C. H. Winans, development man- 
ager of Koppers’ chemical division, 
explains that the company’s new 
Impruvol 33 raises engine efficiency 
by retasding formation of vapor phase 
gum during the compression stroke. 
He goes on to say that it reduces 
varnish and lacquer coatings on cylin- 
der walls, pistons and rings and 
hinders the development of acids 
which lead to corrosion and sludge. 

The compound is a 334 percent 
by weight solution of DBPC (di-ter- 
tiary-butyl-para-cresol) in toluene, 
DBPC is Koppers crystalline, tri- 
alkylated phenol, both non-staining 
and non-corrosive, which is used as 
a highly effective antioxidant for tur- 
bine lubricating oil and transformer 
insulating oil, for waxes and vege- 
table oils, and for rubber. 

In addition to its economy, Im- 
pruval 33 is recommended to re- 
finers because it can be added early in 
the refining process without loss in 
subsequent operations. In addition, 
its antioxidant power is not so greatly 
reduced by contact with metals in 
gasoline storage and fuel injection 
systems as is the case with many com- 
mercial antioxidants. 

A phenolic type antioxidant, it does 
not impart the pink color to gaso- 
line as do some amine type inhibitors. 
Thermal and chemical stability of Im- 
pruvol 33 makes it essewtially free 
from any tendency to form induction 
system deposits. Tests are said to 
indicate that Impruvol 33 provides 
excellent stabilization of aviation gas- 
olines and of tetraethyl lead fluids.— 
Koppers Co., Pittsburgh 19, Pa. 
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coating line, the Oxycats oxidize noxious solvent fumes rising 


oven. In the process, the catalyst 


from a one Seve 
tes large quantities of heat which serves 


genera 
to cut plant fuel bills by 90 percent. Oxy-Catalyst, Inc., Wayne, Pa. 


Fluoroearbon Plasties 


Both Bakelite and Kellogg are 
increasing production to make 
more available for civilian use. 


On the same day a few weeks ago, 
came announcement of expanded pro- 
duction facilities from two of the 
three makers of fluoro-carbon plastics. 
Bakelite Co. is building a plant in 
South Charleston, W. Va., for its 
fluorothene, known technically as 
polychlorotrifluoroethylene. It will 
produce about 50,000 tons a mo. 
when it goes on stream at midyear. 

M. W. Kellogg Co, started up a 
plant in February for its Kel-F, also 
described as a high polymer of tri- 
fluorochloroethylene. Located in Jer- 
sey City, N. J., the new facilities will 
produce well over a million Ib. an- 
nually, 

Both Kel-F and fluorethene are re- 
markable for excellent high-tempera- 
ture and chemical-resistant properties. 
Both resist heat up to about 400 deg. 
F. and withstand oxidizing agents like 
fuming nitric acid as well as strong 
caustics and acids. They are readily 
moldable. 

These properties are of obvious 
value in such chemical industry appli- 
cations as valve seats, diaphragms, gas- 
kets and tank lines. However, until 
now military uses have absorbed 
much of the supply. The aim of the 
additional production facilities is to 
make more available for civilian use. 
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Production of Du Pont’s Teflon 
(polytetrafluoroethylene), which now 
pretty well rounds out the fluorocar- 
bon resin picture, will not be ex- 
panded. The company will make its 
Parkersburg, W. Va., facilities do for 
the present. 

Du Pont, incidentally, supplies both 
Bakelite and Kellogg with raw mate- 
rials for their fluorocarbon plastics. 
Kellogg uses fluorinated liydrocarbon 
gas (a refrigerant known as Freon 
113) made at Du Pont’s Chambers 


Works. From the same source, comes 
the monomer from which Bakelite 
makes its fluorethene-—M. W. Kel- 
logg, 225 Broadway, New York, 
N. Y.; Bakelite Co., 260 Madison Ave., 
New York, N. Y. 


Moter Cleaner 


It will even free and clean mo- 
tors frozen with alkalis. 


Test-marketed in Milwaukee and 
other Wisconsin cities in December, 
a cleaner for motors and other elec- 
trical equipment is now going na- 
tional, There are two forms. One, 
called EMC, is a dip type; one called 
DMC is for spraying. 

They are both nontoxic, noninflam- 
mable, nonexplosive and without bad 
odor. They clean a motor while run- 
ning and will even, it is said, free and 
clean motors frozen with alkalis. 

In using the dip type, the motor is 
completely immersed, run for 3 to 5 
min. (no longer than 7 min. or lubri- 
cants may be removed) then dried 
with compressed air. Frozen motors ° 
must be soaked 2 to 3 min., then run 
3 to 5. EMC doesn’t affect wiring, 
lacquer or insulation not affected by 
gasoline or oil. 

Solvent can be used over and over 
if the cleaning tank has a lid to cut 
evaporation loss. However, if the sol- 
vent picks up too much oil and 


CHEAPER SOIL CONDITIONER TO AIM AT LARGE-ACREAGE USE 


Said to be nature’s own soil conditioner in a highly concentrated form, 
a ferric ammonium complex called “flotal” is now in production at Stauffer’s 
Richmond, Calif., plant. Its application cost is about 25 percent that of leading 
soil conditioners already on the market. Eventually, Stauffer hopes flotal will make 


soi] conditioning 


of large acreage economically feasible for the first time. Stauffer 


Chemical Co., 420 Lexington Ave., New York, N. Y. 
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itis a little cleanser x a wey 


SINCE HOUSEHOLD CLEANSERS are 
one of many products that require bulk 
in order to do their work efficiently and 
economically . . . it is not surprising to 
find Celite Mineral Fillers used as a 
standard ingredient in quality cleansers. 

The reason is the great bulk per unit 
of weight of Celite Mineral Fillers... as 





well as their gxceptionally low cost per 
unit of volume. In addition, they have a 
high absorptive capacity for perfumes 
and chemicals. Celite’s porous, thin- 
walled cellular structure, from which 
these advantages are derived, adapts 
these diatomaceous silica powders to 
numerous industrial uses. 


THESE CELITE PROPERTIES BENEFIT MANY TYPES OF PRODUCTS 


Celite Mineral Fillers are composed of minute, 
multi-shaped particles that interiace to stiffen 
and strengthen admixtures. The microscop- 
ically small facets of these particles diffuse 
light so effectively that they can be utilized to 
impart any desired degree of flatness to a sur- 
face film. Their light, porous nature improves 
suspension, helps prevent segregation. Their 
high absorption properties and unique diatom 
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structure make them unusually effective for 
overcoming caking in deliquescent materials. 

If you are looking for the ‘‘extra something” 
to lift your product above competition—at no 
extra cost~—why not discuss your problem 
with a Johns-Manville Celite Engineer? For 
further information and samples, write Johns- 
Manville, Box 60, New York 16, New York. 
In Canada: 199 Bay Street, Toronto, Ontario. 





a, 


CHECK LIST OF PRODUCT 
BENEFITS OBTAINABLE 
AT LITTLE COST WITH 
CELITE MINERAL FILLERS 


@ Added Bulk 

@ Better Suspension 

@ Faster Cleaning Action 
@ Greater Absorption 

@ Improved Color 


@ Better Dielectric 
Properties 


@ More Durable Finish 
@ Increased Viscosity 

@ Elimination of Caking 
@ Higher Melting Point 
@ Better Dry Mixing 

®@ Improved Dispersion 


Johns-Manville CELITE 


MINERAL FILLERS 





Give fire half a 
chance and it will 
over-run you like a 


swarm of ants. 
~~ must stamp it out 
here it ~ <i itself. 


ag the paint locker, 


power plant, garage. 
That calls tor a battery 

of strategically placed 
KIDDE Portable Fire 

Extinguishers. 


The word ““Kidde’’ ond the Kidde seal are trade-marks of 
Wolter Kidde & Company, inc. and its associated companies. 


Get the ants out of your plants. 
Call your KIDDE dealer today. 


Walter Kidde & Company, Inc. 
528 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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grease, it must be replaced to avoid 
an inflammable mixture. 

The spray-type, DMC, is atomized 
on to clean various electric equipment 
or to remove paint spray dust and 
carbon. According to the manufac- 
turer, it can even extinguish electric 
fire without generating phosgene.— 
Northwoods Mfg. Chemists Inc., Por- 
terfield, Wis. 


Silicone Cement Paint 


Fills microscopic pores in ma- 
sonry to seal out seepage and 
dampness. 


A new cement-based powder con- 
taining silicones plus metallic com 
pounds is said to keep masonry dry 
even against an 8 ft. head of water, 
500 psi. 

The metallic compounds and sili- 
cones contained in the material, called 
Silitex SF, form an insoluble, non- 
reversible compound that quantita- 
tively fills the pores and expands in 
the pores. This compound has un- 
usual water repellency characteristics. 

The silicones in Silitex SF produce 
a water repellent coating with a mini- 
mum of absorption, without eliminat- 
ing the transpiration (or breathing) 
of the structure. In addition they 
provide exceptional durability. 

The compound binds chemically 
and mechanically to the surface to 
which it is applied for maximum dura- 
bility. Used by mixing with water, it 
must be applied within two hours of 
mixing. It retails at $3.95 a gallon. — 
Prima Products, Inc., 10 East 40th 
St., New York 16, N. Y. 
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n’t Let Bacteria 
and Fungi Spoil 
YOUR Product! 


any pharmaceuticals, cosmetics and indus- 
trial products require a preservative:to prevent 
the growth of microorganisms which may cause 
discoloration,objectionable odor or deterioration. 
The Heyden Parasepts (esters of parahydroxy- 
benzoic acid) have long given valuable service 
as inhibitors of bacterial and fungal growth in a 
wide variety of products. They combine the 


properties of high effectiveness, stability, and 
extremely low toxicity, in addition to being col- 
orless, odorless and practically tasteless. 








Five Parasepts are available to meet your par- 
ticular requirements. Research has shown the 
advantages of using a combination of two or three 
esters, which gives better protection against 
microbial contamination than any one ester. 


HEN PARASEPTS: 


Write for a copy of the technical bulletin on 
the Parasepts. Samples (Purified or Technical) 
are available promptly on request. 


METHYL PARASEPT 
(Methylparaben U.S.P.) 


ETHYL PARASEPT 


PROPYL PARASEPT 

HEYDEN CHEMICAL CORPORATION (Propylparaben U.S.P. 
342 Madison Avenue, New York 17, N. Y. BUTYL PARASEPT 
CHICAGO « PHILADELPHIA « SAN FRANCISCO ¢« DETROIT + PROVIDENCE BENZYL PARASEPT 





Shipped in 100, 50 and 25-lb. fiber drums. 
ne a seca ee ee | 


CuemicaL Encingeertnc—May 1953 





Propuct News, cont. . . 


REDUCE EXPLO SI ON RISKS | co ae agent for con- 


trolling houseflies resistant to 


with ReC INERT GAS GENERATORS 47) chlorinated hydrocarbons. , 


Laboratory and field tests have 
shown that a new phosphate com- 
pound is an effective residual insecti- 
cide for controlling houseflies which 
show resistance to chlorinated hydro- 
carbon insecticides. Sprays containing 
from 0.1 to 1.0 percent of the product, 
called Diazinon, have given effective 
fly control in barns for periods up to 
3 months. 

During the 1953 season the product 
will be available in limited quantities 
to research entomologists. Chemically 
it is 0,0-diethyl-0-[2-isopropyl-4-methyl- 
pytimidyl (6)] thiophosphate. It 
comes as a 25 percent wettable powder. 

Tests to date show that for housefly 
control, from 16 to 32 Ib. of the wet- 
table powder per 100 gal. of spray be 
de applied. 

Stationary R-C Inert Gas Generators Although it appears that Diazinon 
hesn sinet meaty << eee oe can be absorbed through the skin only 


for purging and other processing b 
operations. after relatively large or repeated dosage, 


it is advised that all precautions for 
units ee er be Oar ae to = * handling toxic spray materials be ob- 
dangerous area, for temporary stand- "fag served.—Geigy Co., 89-91 Barclay St., 


by or active protection. New York 8, N. Y. 


“ 3 Dimethylfiormamide 
Where materials or processes may cause explosion- : 
Strong solvent for surface coating 


produced fires, such hazards can be greatly lessened by materials and gases like acetylene. 
stand-by R-C Inert Gas Generators. : ; 

Se OR SELLA eee ae acta Now being offered in experimental 

diese 4 ir gt Tada aa icant quantities, dimethylformamide is a 

of inert gas will blanket dangerous areas or can be used strong solvent for surface coatings like 


for purging explosive gas or liquid lines. Using either oil nitrocellulose, cellulose acetate, cellu- 
lose triacetate and vinylite resins. In 
formulations requiring unique prop- 
the comparatively small investment can be absorbed by erties such as high solids content 
more favorable insurance rates. within fixed viscosity limits, dimethy- 
Uni ‘lable i : ail formamide should be of value despite 
ot ate ev eran ? Capee- lowe some disadvantages of hygroscopicity 
ties from 1,000 cfh to 50,000 ———: and a slow rate of evaporation. 
efh. with characteristics to ; ee. It also has selective solvent proper- 


h ‘fi ‘ ties. Aliphatic hydrocarbons, normally 
match specine requirements, very slightly soluble in dimethyl- 


Write for details on how your ~ formamide at room temperature, are 


fire and explosion risks may miscible at elevated temperatures. In 
ho: ouienied alah ied * G ° addition, the low volatility of di- 
reduced with A-\ inert Gas methylformamide and_ stability to 


Generators . . . built by the be \ heat facilitates the easy recovery of 


specialists in equipment to the solvent with a very low loss after 
repeated extraction cycles. 


handle gas and air. Dimethylformamide is one of the 
most efficient solvents for acetylene. 


il dissolve 33- 
ROOTS-HONNERSVILLE BLOWER sconce oes noveres me | tiene per lume of dime 
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or gas as fuel, they operate at very low cost. Frequently, 











SOLVAY, 


5 


Soda Ash 

Caustic Potash 
Chlorine 

Potassium Carbonate 
Calcium Chloride 
Sodium Bicarbonate 
Sodium Nitrite 
Caustic Soda 
Cleaning Compounds 
Ammonium Bicarbonate 
Para-dichlorobenzene 
Ortho-dichlorobenzene 
Monochlorobenzene 
Ammonium Chloride 
Snowflake® Crystals 





"WHY DO YOU ALWAYS ORDER 








ee As you know, Solvay is a pretty big com- 
pany. But I’ve always found that Solvay service 
has that personal touch. . . that little something 
that makes me feel like a valued customer, 
whether I buy big or small. In a nutshell, Solvay 
combines the service and facilities of a big 


_ company, with the friendly feeling of a small 


company that really has my interest at heart. 


For instance—I always get courteous service 
from the Solvay sales staff. They always seem 
to be willing, even anxious, to help me, And 
as far as delivery is concerned, I get the same 
prompt delivery as the big fellows. 


But probably the most important thing | 
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“A SOLVAY ALKALIES, JOE?” 


“Pll tell you why I count on 
SOLVAY FIRST for Alkalies... 


j 


get is Solvay’s ““Industry-Wise” Technical Serv- 
ice .. . a specialized, exclusive service that in- 
cludes technicians who have an intimate 
knowledge of my industry. They give me advice 
and suggestions—and it costs me nothing. 


These are the things that make me count on 
Solvay first for my alkalies.” 


SOLVAY PROCESS DIVISION 


Allied Chemical & Dye Corporation 

61 Broadway, New York 6, N. Y. 
———— BRANCH SALES OFFICES :—————_—_— 
Boston . . Cleveland . Detroit 


Charlotte + Chicago + Cincinnati 
Houston + New Orleans « New York + Philadelphia + Pittsburgh 
: St, Louis + Syracuse 


269 





GIVES YOU BEST 


Co mMlitte 


Because it’s Best 
Suited to the Job 


WELDCO 


Always 
Meets Your 


To GET TOP-QUALITY TUBING made to your individual 
needs, it’s always good business to specify Weldco. For 
Weldco is produced by tubing specialists—men who have 
the equipment, facilities and experience to manufacture 
tubing to your exact specifications. Weldco is automatically 
machine-welded under pressure, properly formed, carefully 
finished, accurately sized and straightened, and rigidly 
checked. 

Lightweight and corrosion-resistant, Weldco is available in 
Monel, Stainless, Inconel, Nickel and other alloys, in sizes 
from 3%” to 30” O. D., 16 ga. to %” wall thickness. To 
insure Veidins performance and long service life, make Youngs- 
town W: our tubing headquarters. A letter or phone 
res puts our ? 46 years of specialized experience to work 

you. 


Whatever Your Needs In Tubing... . You're Way Ahead With WEINCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 
YOUNGSTOWN 9, OHIO 


vip Mey 4, 2elel wa 
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mamide at normal temperature and 
pressure. At increased pressure, 150 
atmospheres and room temperature, 
dimethylformamide will dissolve 375 
volumes of acetylene-—Commercial 
Solvents Corp., 260 Madison Ave., 
New York 16, N. Y. 


Protective Coating 


Resin-based, they offer chemical 
resistance indoors and outdoors. 


New Lankote 300 coatings are said 
to be proof against chemical, acid or 
alkali fumes. They are recommended 
to protect installations of gasoline, 
solvent, oil and chemical storage. 

Thermoplastic, light-fast, _ resin- 
based coatings, they are formulated in 
white, aluminum and clear. They can 
be brushed or sprayed on masonry, 
metal, concrete or wood and they dry 


| by solvent evaporation. 


The coatings will not support fun- 


| gus or mold and are resistant to 
| weather, water and abrasion.—Lan- 
| kote Division, J. Landau Co., 22] 
| Wooster St., New York 12,,N. Y. 


Adhesive 


Suggested as a sequestrant, emul. 
sion stabilizer and antioxidant. 


A new organic salt called TEAC-90 


| permanently sequesters polyvalent me- 
| tallic and alkaline-carth ions. It is 
| said to be particularly effective with 
| ferric ions forming colorless solutions 
| on addition of ammonium hydroxide 


It saponifies acids such as oleic. 


| Also it is said to disperse and solubilize 
hydrous oxides, rust, clays, organics, 


soaps and gums thus making it a valu- 
able adjunct for the stabilization of 


| emulsions, colloids and clay systems. 


Derived from selected acids and 
amines, the compound is an amber, 


| viscous liquid miscible with water and 
| alcohols. With a boiling range over 
| 100 deg. C, it is stable to moderate 


heat, dilute acids, alkali, oxidizing and 
reducing agents. 

TEAC-90 has possibilities as an aid 
with initiators and activators in the 
polymerization of synthetic rubber and 
resins. It also possesses penetrating 
and spreading power. It serves as a 
plasticizer and latex stabilizer. 

The oxidation of fats, soaps and 
chemicals as well as corrosion of steel 
are said to be minimized by small 
amounts of TEAC-90. And it retards 
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FOR YOUR MOST EXACTING 
PROCESS NEEDS... 


> high putt 
- calcium a 


in a superior, free-flowing Powder Form 


In applications where high purity process materials are indispensable, 
B&A Purified Calcium Acetate has long been preferred by manufac- 
turers for its consistently high purity and uniformity, its clean white 
color, and its free-flowing qualities. With an assay that exceeds 99% 
Ca(C.H;0.) »-H.0, this B&A purity product offers many advantages 
over ordinary gray acetate of lime. 

Tonnage quantities are readily available to fit your particular proc- 
ess requirements. For samples, further information, or immediate ship- 
ments, write or phone the nearest B&A office listed below. 


Liming of rosins and 
manufacture of varnishes 


As a catalyst in preparation 


Other BaA High Purity Acetates Include: of metal resinates and in 


synthesis of metallic soaps 


ammonium acetate - purified 3 
Assays in excess of 96% NH,C2H3;Qs, and is particularly low in i ; 


iron and heavy metals. An ideal selection for such exacting process 
uses as manufacture of airfoam rubber; in medicine and pharma- 
ceuticals; assistant in dyeing; and in the manufacture of heat trans- 
fer salts. 


potassium acetate-purified and N.F. 


Notable for its consistently high purity and uniformity, B&A Potas- 
sium Acetate assays 99% minimum KC,H;0Oz. It is used in manu- 
facturing pharmaceuticals and fine organic chemicals; as a humec- 
tant; as a catalyst in the manufacture of resins; and as an ingredient 
for anti-freeze mixtures. 


In manufacture of 
pharmaceuticals, synthetic 
resins, etc. 








sexe BAKER & ADAMSON (xc Gemicalh 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany* © Atlanta * Baltimore* * Birmingham* * Boston* ° Bridgeport® * Buffalo* 
Charlotte* © Chicago* ¢ Cleveland* * Denver* © Detroit* © Houston* © Jacksonville 
Kalamazoo ¢ Los Angeles* © Minneapolis * New York® * Philadelphia* © Pitsburgh* 
Portland (Ore.) © Providence* © St. Louis* © San Francisco* * Seattle * Yakima (Wash,) 
In Wisconsin; General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 
FINE CHEMICALS SETTING THE PACE [IN CHEMICAL PURITY SINCE 1882 


*Complete stocks are carried here 
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the putrefaction of various materials 
such as casein and glues which should 
make it an aid in water-based paints. 
999 —Process Chemical Specialties, P. O. 


EXPANDED PLANT and __ | ™*PectMes 


Acetophenetidin in the form of a 


PRODUCTION speed deliveries coarse powder, more free flowing 


than the standard fine powder, is 
now on the market. Alone and in 
combination with many other ther- 


it AVEG apeutic agents, acetophenetidin is 

: commonly employed in analgesic 

@ The huge expansion of the _Aoasesimces rte soesvet and antipyretic formulations. The 

chemical industries gave Haveg an PIPE AND PIPE FITTINGS new physical form is believed to be 

order backlog that resulted in long bi as sin Aggy to igen 

nate ceutical preparations.—Monsanto 
Serene end Saned sane colour i” up to two Chemical Co., St. Louis 4, Mo. 

customers to seck substitutes or to weeks 
use less satisfactory materials. FUME DUCT A new antibiotic use has been an- 


, : nounced by Pfizer. The company 
Actually there is no substitute for has found that the compounds are 
Haveg equipment with its superior Two to efficient agents for the control of 


resistance to corrosives. Haveg can four weeks mold and bacteria in industrial 
plants. For this purpose they have 


be easily repaired. It can be ma- LARGE CYLINDRICAL TANKS made available in industrial grades 
chined and resurfaced. It can be AND TOWERS such antibiotics as terramycin, peni- 
altered in the field. When it comes Two to cillin, streptomycin, magnamycin— 
to long service life and a minimum Chas. Pfizer & Co., 630 Flushing 
— 


four weeks 
of maintenance Haveg has a proven ee * 
record. RECTANGULAR TANKS AND Water-soluble fertilizer is now avail- 


Now the Haveg Corporation has vowers able which has been specially for- 

3 ee. Four to mulated to minimize leaf or grass 

good news to report. New equip- aes. eight weeks burn. A 20-20-20 N-P-K composition 
al 


ment and a drastic streamlining called Folium, it contains a chemical 
which keeps the product in free- 


of manufacturing techniques have JETS, VALVES, BIFURCATORS i oe 
flowing condition and aids in the 


practically doubled plant capacity. absorption of nutrients by the plant 
From our Marshallton, Delaware leaves—Monsanto Chemical Co., St. 


factory you can get deliveries as eho Louis 4, Mo. 


listed at the right. 

gh A hard-facing alloy called CM-119 is 
now being offered which (1) resists 
CALL YOUR HAVEG SALES ENGINEER FOR TECHNICAL ASSISTANCE ee ake hanalans of bel 
When you need advice, help and emergency supplies of amazing Haveg cement, call your nearest of . 
Cases sttieh: cities Wis dilebiia tenbies Sadek As hap vies ib: calcio idk ta wie, Ais 0h tt rolled steel, (2) withstands attack 
his photo book showing the wide variety of Haveg molds and the machining possibilities of the by molten copper and (3) can be ap- 
material. WRITE TODAY for 64-page technical bulletin F-6. It gives complete information about plied by any good arc welding proc- 
Haveg, the material and the company that can help you solve your corrosion problems. ess.—Coast Metals, Inc., Little 


Ferry, N. J. 


HAV G co RPORATI ON Resin surface coating has been devel- 
NEWARK 8, DELAWARE oped which is said to have remark- 


able properties of adhesion to vari- 

ace . a ae Wilmington 3-8884 e ous metal surfaces including alloys 
CHICA INNATI 37 CLEVELAND : 

of co , Steel, al d . 

3230 Peachtree Rd., N.E. 1201 Palmolive Bldg. 7617 Reading Road 16104 Kinsman Road : hese 0 * > an se ae 

Exchange 3821 Deloware 7-6088 Valley 1610 Washington 1-8700 nesium. fhe cured him resists not 

= ne only acid and alkali but also solvents 

ese er ae 6 a0 sgonggegen rd Go and boiling aqueous solutions. It 


19951 James Couzens Hwy. 86 Farmington Ave. 4101 San Jacinto 523 West Sixth St. 
Broadway 3-0880 Hertford 6-4250 Jackson 6840 Mutual 1105 also makes the metal surface more 
receptive to adhesive bonding—Fu- 


SEATTLE 7 ST. LOUIS 17 
5600-14th Ave., N.W. 2683 Big Bond Blvd. ; rane Plastics, Inc., 719 West Broad- 
Hemlock 1357 Hilond 1223 way, Glendale 4, Calif. ~-End 
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Nose Brick 


in Rotary Kilns 
Equipped With 


ALLI 


¢-CHALMERS 


KILN END 


Savings in Refractory 

Brick Will Pay for Air- 

Cooled Discharge End 
in 2 to 3 Years! 


Air-Cooled kiln end can 
be installed on kilns 
now in service. Get more 
facts from the A-C rep- 
resentative in your area, 
or send for Builetin 
07B6368A, Allis-Chal- 
mers, Milwaukee 1, Wis. 


No end warpage on rotary kilns equipped with this air-cooled discharge 
end. Hot end stays cool, round and rigid. No shut-downs to replace end 
brick. In addition to refractory savings, you'll get... 


MAINTENANCE SAVINGS ... No loss of valuable production time 
to replace end brick! Savings in brick, labor and down-time will pay for 
air-cooled end several times over during life of kiln. 

AND FUEL SAVINGS .. . Because the discharge end will not distort, 
the air seal between the firing hood and the kiln continues to be effective 
after years of service. Fuel savings result when the temperature of the air 
inside the kiln is not decreased by infiltering cold air. A-3934 


ALLIS-CHALMERS 





Hammermills 


CuemicaL ENcINEERINGc—May 1953 


a 


Vibrating Screens Jaw Crushers Gyratory Crushers Grinding Mills Kilns, Coolers, Dryers 





Seasoned photocopy paper is cut into sheets or slit into rolls. 


Photographic 


Sensitizing 


Photocopying permits many repro- 
ductions by blueprinting or using diazo equip- 
ment without wearing out originals. Here’s 
how contact photocopy paper is made. 


Photocopying can be distinguished from other methods 
of reproducing drawings and illustrative material by the 
fact that it is the only process that can actually improve 
legibility of the subjects photographed. No special inks, 
papers or other materials are required. 

Reason for this is mainly photocopy’s far greater con- 
trast characteristics, 

Today, photocopying is regularly being used to make a 
copy of original drawings from which, over a great period 
of time, very large numbers of reproductions may be made 
in blueprinting or diazo equipment. This makes it pos- 
sible to place all original engineering drawings in imme- 
diate storage, instead of having to use them repeatedly to 
the point of destruction through wear. 

Until recently, photocopying had been limited by the 
fact that the camera used had to be proportionately bigger 
as larger and larger drawings were needed, A new Peerless 
camera makes possible reduction ratios up to 6:1. 

The accompanying flowchart and pictures describe the 
coating of photocopy paper as done by Peerless Photo 
Products Co., Shoreham, N. Y. 
> Solution Preparation—Measured amounts of gelatin and 
the appropriate soluble halide salt (may be sodium or po- 
tassium bromide or other, depending upon type of emul- 
sion being made) are introduced into a measured amount 
of cold distilled water. The mixture is kept cold for a 
period long enough to permit the gelatin to swell, and 
the temperature is then raised to a predetermined point 
and stirred until all ingredients are in solution. 
> Precipitation—An accurately measured amount of silver 
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nitrate is introduced into the mixture with stirring. The 
silver nitrate reacts to form silver halide crystals. Due to 
the presence of the gelatin which forms a protective col- 
loid, the crystals are extremely minute and form the light 
sensitive elements of the emulsion. Subsequent treat- 
ment of the emulsion is designed to modify the structure 
and constitution of the crystals. 

© Ist Digestion—During first digestion the emulsion is 
held at a closely-controlled, usually moderate temperature 
and stirred. Function of this step is to increase the speed 
(light sensitivity) of the emulsion and to modify its con- 
trast. During this stage, the silver halide grains are slightly 
soluble due to presence of the alkali nitrate resulting from 
the reaction of the silver nitrate and alkali halide, and the 
silver halide grains change in shape and size distribution. 
® Shredding—The solidified cake of emulsion is removed 
from the kettle and placed in a cylindrical container fitted 
with a perforated bottom, through which it is pushed with 
a hydraulic plunger and cut into strings or shreds, known 
as noodles. 

> Washing—During washing, cold water passes down 
through the bed of noodles and slowly removes all soluble 
salts from the emulsion. 

> 2nd Digestion—Emulsion is remelted and held at a pre- 
determined time and temperature. This step has for its 
purpose further increase of emulsion speed and contrast 
modification. Reaction here is chemical. With the soluble 
salts removed, a reaction between the silver halide and 
minute amounts of sulfur compounds naturally present 
in the gelatin can take place. Result is that minute specks 
of silver sulfide form on the silver halide grains which, in 
some manner not too well understood, modifies their light 
sensitivity. 

> Remelting—The emulsion is prepared for coating by 
remelting, bringing to a predetermined temperature and 
adding the coating agents or “finals.”” These ordinarily 
comprise small amounts of a wetting agent to insure 
uniform wetting of the paper or film by the emulsion 
and a hardening agent. 

> Paper Coating—Prepared emulsion is filtered into a reser- 
voir from which it flows into a water-jacketed coating pan. 

At the time of coating, the emulsion consists of only 
about 7 percent solids and it is quite fluid. To secure 
smooth, uniform coating it is necessary to chill the coated 
emulsion to a jelly as quickly as possible. 
> Drying—Sticks supporting festoons of coated paper are 
carried slowly down the drying alley on chains and accu- 
rately conditioned air is blown down on the loops to dry 
the emulsion, The drying tunnel is divided into several 
zones, in which the temperature and humidity of the 
incoming air is separately controlled. As drying proceeds, 
the temperature of the air may be raised. 

In addition to accurate conditioning of the drying air, 
thorough filtering to remove all dust particles is necessary. 
> Rehumidifying—A short re-humidifying stage is provided 
to conveniently adjust and control the amount of mois- 
ture in the finished sheet. 
> Seasoning—Seasoning in the store-room is a necessary 
step in the manufacture of photographic materials. This 
room is conditioned to 70 deg. dry bulb and 50 percent 
relative humidity. In about two weeks, all buckling 
of the stock due to wetting will have disappeared and the 
photographic characteristics of the emulsion will have 
come to equilibrium. 

Final step is physical inspection and wrapping, after 
which the material may emerge into the light. 
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Halide Salts 


Gelatin 


Distilled 
water Silver nitrate 


BATCH 
KETTLE 


Solution Preparation Precipitation 


Precipitation and first digestion steps take place in this room. Silver nitrate is added to the emul- 
sion and stirred. Digestion increases the light sensitivity. 
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3 Coated paper leaving the vacuum belt is automatically formed on moving stick 


the drying alley. Exit end of chill box and festooning its shown at left 


d the coating roller. To secure a smooth and uniform coating, the 
to a jelly as quickly as possible. 
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» sticks for passage through t Part of the conditioning and distribution system of one section of the drying alley. 


t Consitioned air dries the emulsion. Thorough filtering removes dust particles. 





Wokiven: “Center-Slung” Cen- 
trifugals do your processing jobs faster . . . more 
economically. New, improved design permits 
handling of 3 to 4 times —_ out-of-balance 


loads. Less care is required for loading the bas- 
ket. “Center-Slung” Centrifugals are available 
with split or full cover and can be constructed 
of any practicable material, as specified. Single 
speed or two speed motor drive, or infinitely 
variable speed hydraulic drive available. Basket 
sizes, 12” through 108” in diameter. 


Many applications involve engineering problems 
which must be solved individually. Tolhurst 
maintains a complete laboratory for centrifugal 
research, completely equipped and staffed by 
experts to conduct trial runs on materials and 
equipment. Tolhurst also maintains competent 
field engineers who are available for consultation. 


Write for Details and Prices 


AMERICAN MACHINE AND METALS, INC. 
EAST MOLINE, ILLINOIS 
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4, Whe LIGQUA , 

SUITABILITY: 
Leng. the pok- 9.K. 

FEATURES: 
tehlesd; 0 Leakage apond alin: 
MAINTENANCE COST: 

Zi June 

| ; SERVICE LIFE: y 25 3 

OPERATING RESULTS: 

p 

Y Glomage 6 prroduitiin algpsad 

© PRICE: 
In a = Midwestern auto assembly plant, with OK: 10 pati mnitim 


Crane Diaphragm valves in alcohol solution anti- 
freeze fill lines to automobile radiators. 




















THE CASE HISTORY 


None of the many conventional valves nor the plug 
cocks tried in this service lasted more than a week— 
about 2,000 operations. 

The crystals present in anti-freeze would build up 
on seating surfaces and in the exposed valve stem 
threads. The valves leaked and were hard to operate. 
To the excessive maintenance needed was added the 
high cost of frequent damage to automobile finish 
by anti-freeze leakage. 

Now Crane Packless Diaphragm valves control 
the trouble. Their sealed bonnet prevents contact of 
fluid and working parts; their seating design isn’t 
hindered by crystal deposits. At last report, Crane 
valves have given over 50,000 trouble-free opera- 
tions with no maintenance, and with indefinitely 
longer life assured. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING 
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In Crane Diaphragm valves, the 
diaphragm serves only to seal 
the bonnet, not for seating. It 
isn’t pinched or stressed when 
valve is closed. Independent 
disc gives control of fluid even 
should diaphragm fail. These 
valves are made in a wide vari- 
ety of body, diaphragm, disc- 
insert, and body-lining mate- 
rials to handle countless corro- 
sive, abrasive, or ordinary serv- 
ices. See your Crane Catalog 
or local Crane Representative. 


-Atb- 1610 


THE VALVE 
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RAYMOND originated and pioneered 
the basic method of drying and pulver- 
izing materials in one operation with a 
single unit of equipment. 

This is known today as Raymond 
“Flash Drying’* . . . now successfully 
used in the preparation of hundreds 
of powdered products for many 
industries. 


It was early discovered that a Ray- 
mond Mill with air separation lent 
itself naturally to the development of 
a system for drying materials by direct 
intimate contact with warm air or hot 
gases. The first Raymond Flash Drying 
Unit was put into commercial opera- 
tion in 1928. 

Flash Drying offers special advan- 
tages in low cost production, close con- 
trol of product quality, simplification 
of plant layout, elimination of separate 
Flash Drying Accessories may be used with dryers and the assurance of an auto- 
Raymond Roller Mills or Imp Mills as shown matic, dust-free process. 

oe experience : your surety 
of satisfaction in getting the equipment 
eT and service that will most elficiently 
Wotte fer your Flash Drying handle your drying-grinding problem. 
copy Today... CATALOG 
#54A 























* TRADE-MARK REGISTERED 











1) s 
COMBUSTION ENGINEERING = SUPERHEATER, INC. 


CHICAGO 22, LINOIS PULVERIZER DIVISION PRINCIPAL cies 
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GUIDED TOUR 


YOU AND YOUR JOB 


How not to be “just another researcher” 


CORROSION FORUM 


Corrosion resistance of the 18-8 steels 


NAMES IN THE NEWS 
Mr. Rand goes to Washington 


INDUSTRIAL NOTES 


Who’s doing what among your suppliers 


CHEMICAL ENGINEER’S BOOKSHELF 
Highlights of your $325 investment 
Your checklist of recent books & pamphlets. ... 343 


New literature from the manufacturers... ... . 344 


CHEMICAL ECONOMICS 
Why the British think we’re terrific 
Industry sees no depression before 1956 


Investing? Put your money in oil 


TOMORROW'S TECHNOLOGY 
New multi-stage sweep diffusion process 
A new way to make portland cement 


Your checklist of new patents 


READER SERVICE 


You can get more information—free 


CO Net beet D 


If you want to get ahead in 
research... 

. ¢« then you'll want to take a 
close look at Research Supervisor 
Cathey’s 34 practical tips on how 
not to be “just another re- 


searcher” (You & Your Job). 


ws 


Industry’s plans for 1953. 
Here’s the latest blueprint of 

industry’s plans for expansion 

—how much money it will spend 


and for what (Economics). 


as 


Who’s patenting what? 

Want to know about a new 
multi-stage diffusion process 
that uses preheaters and con- 
densers to keep sweep gases from 
diluting the feed? Or about a 
cement process that eliminates 
high exit temperatures? Or about 
other new process and equipment 


patents? (Tomorrow’s Technol- 


all 


AND—Index of Advertisers pre- 


ogy). 


ceeds your Reader Service section 


inside the back cover. 





You and VYouy J Edited by Richard V. Reeves 





Photo courtesy of Shell OW Co. 


How Not to Be “Just Another Researcher” 


T. F. CATHEY 


The young technical graduate today 
has a fairly comprehensive knowledge 
of the basic technology in his field. 


‘ search. 





T. F, Carney is Supervisor of 
Chemical Research at the American 
Hard Rubber Co. in Butler, New Jer- 
sey. Although this article is addressed 
to the fledgling engineer in research, 
we believe that experienced engineers, 
too, can profit from his practical tips. 
This: article is an expansion of a sec- 
tion of a paper prepared in 1952 by 
the author while attending a graduate 
course in “Industrial Development and 
Research Organization” at Columbia 
University, School of Industrial Engi- 
neering and Management.” 
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He is crammed with facts and figures. 

But he has had so little contact with 
live industry that he finds difficulty 
in knowing how to apply this newly 
acquired knowledge in industrial re- 
(The term “industrial re- 
search” is used in its broadest sense 
to include all phases of systematic 


problem solving in research, develop- 


ment, and production.) Although 
academic problems offer invaluable 
practice in problem solving, they can- 
not approach the complexity of most 
problems in industry. The difficulty 


‘is that they do not permit an under- 


standing of some of the factors—like 
communications and human relations 
—that must be considered. 

The young graduate has solved 
many academic pioblems. Yet fre- 


quently he has not developed a reali- 
zation that a definite general pattern 
applies to all problems. Those of us 
who have been in industry a few years 
recognize that there are certain fun- 
damental concepts that can be ap- 
plied regardless of the field or the 
industry. 

These concepts form the basis of 
modern industrial research. They are 
the language and the channel 
through which ideas and thoughts are 
handled for the systematic solution 
of research problems. 


How to Get Off to the Right Start 


Define and delimit the problem. 
The first concrete step toward the 
solution of a problem is to define it 
and to set its bouhdaries. The defini- 
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COPPUS 
TURBINES 


offer you 
a choice of 
packing 


rings 


STANDARD METALLIC RING PACKING — Made of high grade 
asbestos cores encased in specially treated lubricated aluminum foil. 
Recommended as a low-friction, long-service packing for steam tempera- 
tur’ to 850 F and back pressur: 50 Ib. Adjustable pack 
Coppus Turbines ranging from 150 hp Lge . 2 . " — . AS £3 “e 
glands keep leakage at minimum, Easy access to packing rings. 
down fo fractional in 6 frame sizes 


FIT TURBINE COSTS 
TO HORSEPOWER NEEDS 


When you buy turbines rated close to 
your exact horsepower needs, you save 
plenty of money. That’s because turbines 
are generally priced in proportion to their 
size. The wide range of sizes of Coppus 
Turbines promises purchasing economy for 
you from the 150 hp size down to the small- 
est. As for operating and maintenance 
economies, you get them, too, from such 
other features as: greater number of man- 
ually operated valves for individual control 
of steam nozzles; replaceable cartridge-type 
bearing housings and others. For complete 
details .. 





WRITE FOR 
BULLETIN 135 
COPPUS OPTIONAL CARBON RING PACKING — Consists of three carbon 
ptt me packing rings on the pressure side and one beyond the leak-off section. 
225 Park Avenue Each ring has three segments held together by a stainless steel garter 
spring. For back pressures up to 75 Ib. Standard for vacuum or gas oper- 


Worcester 2, Mass. 
Sales offices in ation, or when leak-off is desired. 


Banton Heavy chrome plating on shaft at stuffing box is common 
to both types of Coppus packing. 
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FILTERS 


High quality, sharp filtration has 
always been one of the prime fea- 
tures of Sparkler Filters. Many times 
Sparkler Filters have been chosen 
by experienced filtration engineers 
for this one point of superiority. 








Here’s why 


.. any kind of filter paper, 
cloth, or screens, and any 
filter media can be used to 
obtain maximum efficiency. 

. no breakage of the fil- 
tering surface even with 
intermittent operation as 
pressure is not required to 
hold cake in position on 
the horizontal plates. 

. flow is always with 
gravity, down through the 
cake in a natural direction. 
The cake will not break, 
crack or slip because it is 
supported in a horizontal 
position and is not sub- 
ject to tensile or distortive 
strain. 

When you are looking 
for fine quality filtering, 
Sparkler Filters will do 
the job. 

For personal engineer- 
ing service write Mr. Eric 
Anderson. 


SPARKLER MANUFACTURING COMPANY 
International, Ltd. Sparkler Western Hemisphere Corp, 


Mundelein, Ill. 


Sparkler 
Prinsengracht 876, Amsterdam, Holland Mundelein, ti. U.S.A. 


FILTERS'SPARRLER FILTERS 








You anp Your Jos, cont... 


tion must not only include the tech- 
nical aspects of the problem but also 
the over-all objectives. That means a 
clear understanding between top 
management and the research division 
with regard to results the company 
anticipates from each research project. 
Management cannot expect its re- 
searchers to think “company-wise” 
unless it clearly defines the objectives 
of each research project as well as its 
research program as a whole. 
Select the research method and 
organization after careful analysis 
of the problem. 
The key word in this statement 1s 
“after.” How often do we see a 
problem assigned to a research group? 
A more scientific approach is to assign 
a research group to a problem. This 
approach can only be accomplished by 
setting up the research method and 
organization after careful analysis of 
the problem. If the problem analysis 
calls for three chemical engineers, 
two organic chemists, one bacteriolo- 
gist, and one psychologist, that is ex- 
actly the research group that should 
be assigned to the problem. 
Get a clear-cut understanding of 
your responsibility and authority 
concerning the problem. 
This is a fundamental rule that should 
apply to all industrial activity. 
Get a clear-cut understanding of 
individual responsibility for each 
phase of the production and 
sales work connected with the 
problem. 
Arrange to spend some time discuss- 
ing the problem with the production 
personnel who will handle the job 
if it is going in production. Talk to 
the sales people in your organization 
who are most interested in the project. 
Nething can bring more quickly a 
clear understanding of a problem than 
frank discussion among research, pro- 
duction and sales personnel. 
Understand that the dollar bill 
is your yardstick. 
It’s obvious that management must 
in the long run expect a return on 
every dollar spent. So, for every dol- 
lar you spend, be prepared to explain 
how the company will ultimately 
make a profit. 


How to Communicate Effectively 
Arrange for interchange of ideas; 
one man alone will eventually ran 
out of ideas. 

This is one of the most important 
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concepts in scientific problem solv- 
ing. An informal discussion of prob- 
lems among workers of widely varied 
experience can often produce impor- 
tant and unexpected ideas. On more 
than one occasion the background 
idea for solving a problem has come 
from the least expected source—a 
foreman in the factory, a non-profes- 
sional laboratory assistant. 
Set up language structure so that 
you and the person to whom you 
are talking will be in agreement. 
This sometimes is difficult for the 
research man when he is dealing with 
non-technical personnel. He must al- 
ways try to keep in mind the back- 
ground of the person to whom he is 
talking. He should also know the use 
to which the person will put the in- 
formation being presented. 
Plan your conferences; try to an- 
ticipate questions. 
Generally the man who seems to say 
the right thing at the right time is the 
man who has thoroughly thought 
through a program and planned his 
approaches. I have seen research di- 
rectors review their presentations be- 
fore members of their staff almost in 
the form of a rehearsal. When these 
men walked into a conference room 
they were never on the defensive and, 
if required, they could “take control.” 
Don’t accept the word of any 
worker, foreman or supervisor. 
The responsibility for all facts is 
yours. This concept was brought 
home several years ago by a tough 
but competent plant manager. An 
engineer had been assigned to him 
on a trouble shooting job. The pri- 
mary objective was to detect and re- 
move certain batches of defective raw 
material from the production line. 
The engineer had failed to detect 
some of the defective batches and as 
a result, the entire production line 
was shut down. He had failed to de- 
tect the bad batches because a fore- 
man had told him that certain lots 
of the raw material had been checked 
and found satisfactory and the engi- 
neer casually had accepted his word. 
As the plant manager put it, “A tech- 
nical man must not depend on the 
thoughts or opinions of foremen or 
other personnel. He must get the 
facts!” 
Don’t accept without question 
the hypotheses of any supervisor, 
vice-president, or other person 
in authority. 
This is a concept that young research 
workers usually find difficult to prac- 
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FAKE DRAINAGE 


ww SPARKLER 
FILTERS 





Cross-section of individual 
plate, showing perforated metal 
screen, filter media, and filter cake. 


High flow rates cannot be assured by large filtering 
surfaces alone. Another important factor is provision 
for drain-off space capable of carrying away all liquid 
that the surfaces can handle. 


In Sparkler filters, the Free Drainage design of 
Sparkler horizontal plates eliminates one of the primary 
causes of liquid flow frictions — providing a clear, un- 
obstructed channel through which filtered liquid can 
drain rapidly and more completely. To accomplish this, 
Sparkler uses a series of smooth, widely spaced buttons 
as the means of supporting the filtering surface, thereby 
ending the need for heavy wire mesh or other types of 
media support that have high coefficients of friction. 


Features such as these, hidden from the eye, are 
typical of standard Sparkler construction, and are 
responsible for Sparkler superiority. Coupled with 
highest quality, operational economy, and simplified 
maintenance, free drainage makes Sparkler filters ideal 
for every filtering need and makes them particularly 


- well adapted to the filtration of viscous liquids. 


ROAnKICE Available in a complete range of sizes 
SPARKLE and materials. 


Write for your copy of our new catalog. 


SPARKLER MANUFACTURING COMPANY 


Mundelein, Illinois 


Sparkler International, Ltd. Sparkler Western Hemisphere Corp 
Herengracht 568, Amsterdam, Holland Mundelein Ji. U.S.A 
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HEALTH AND HAZARD PROTECTION | 
WITH ECONOMY AND EFFICIENCY | 
| 


tice. They have a tendency to look 
on authority and accuracy as synony- 
mous. They are not; they are only 
related. Those in authority are gen- 
erally more accurate more of the time, 
but they make mistakes, too. This just 
points out the necessity for careful 
evaluation of all hypotheses regardless 
of source. 
Consider the suggestions of 
everyone in the organization re- 
gardless of his position. 
The welder in the chemical plant may 
not be familiar with any of our con- 
cepts of scientific research; yet some- 
times because of his experience he 
_ makes observations that may prove 
worthwhile if properly evaluated. 
Don’t try to sell an idea for 
action until you have tried to 
anticipate and answer objections 
to the idea. 
Certainly one of the important func- 
tions of a research man is to sell good . 
ideas to his boss and his management. 
It may appear incredible that good 
ideas have to be sold. But, they must; 
they are in competition with many 
ideas from many sources. Therefore, 
a sales approach should be carefully 
planned to present the advantages of 
the idea. In planning this approach 
you have to coldly consider the dis- 
advantages of the idea. Naturally, if 
the disadvantages outweigh the advan- 
tages the idea should be dropped. 
Keep a quantitative record of 
your progress and let your boss 
know about it. 
The key word in this concept is 
“quantitative.” The boss should know 
how much time and money has been 
spent on the problem and if the ex- 
penses have brought anticipated re- 
sults. It is not enough to report prog- 
ress as “excellent.” You must define 
results in terms of time and dollars. 
Let your boss know if you get 
stuck. 
The basis of scientific research is 
teamwork. Unless you discuss your 
difficulties immediately the efficiency 





Remove harmful and oknoxious dusts, fumes, 
vapors and gases and replace them with health- 
ful, clean washed air. Step-up worker efficiency 
by installing a Schneible Multi-Wash System 
in your plant! 

Recent tess by an unbiased laboratory show 
Multi-Wesh to be 99.9+% efficient in the 
removal of contaminated air. And in some 
processes where material can be recovered ina 
wet state, it is possible to reclaim substantial SRS, LJ pi 
quantities of materials ordinarily considered to t Ais Ll 5 
be waste products. WL 

For top efficiency with a minimum of up- 
keep, investigate the Schneible Multi-Wash by’ 
writing for bulletin 551 or contacting your 
local Schneible representative. 


CLAUDE B. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station 
Detroit 2, Michigan 


MULTI-WASH 

















natin 
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MULTIPLIES WASHING 
FOR TOP EFFICIENCY | 











Mopern TIME AND 
COST SAVERS BUILT BY.° 


RAVITY & POWER 
CONVEYORS 


Lift or Lower— Floor to Floor 
with a Standard INCLINEBELT 


Move boxes, cases, cartons, bundles or 
sacks from basement to first floor, or any 
floor to floor — continuously with the 
Standard Inclinebelt. Compact — simple 
to install — minimum maintenance and 
attention. Lifts or lowers 10 to 20 Ibs. 
of live load per ft.; floor elevations of 
8 ft. to 14 ft. 6 inches inclusive; two belt 
widths to handle commodities 151 
inches to 251% inches wide. Electric mo- 
tor operated. Write for INCLINEBELT 
Bulletin — address Dept. CM-53. . 





RSE ERR OR 
ft Lowe Cenvey Horizontally with a 
tondard UTILITY BELT-VEYOR 


Move and commodities from 
basement to first floor, or any floor to 


floor, or convey in a straight line — con- 
tinuously with the Standard UTILITY 
BELT-VEYOR. A_ compact, pre-engi- 
neered unit, easy to install (over existing 
stairways where practical) handles com- 
modities up to 150 Ibs. — available in 4 
belt widths — 10, 14, 20 and 24 inch. 
Electric motor operated. Write for Bul- 
letin 63-B — a Dept. CM-53. 


General Offices: North St. Paul 9, Minn. 
\ Sales and Service in Principal Cities 





STANDARD CONVEYOR COMPANY 


Send for Standard 
Bulletin 63 B describ- 
ing gravity and pow- 
er conveyors units — 


address Dept. CM-53, 
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of your team will be lowered. Perhaps 
your boss can give the answer you 
require. If not, it is his responsibility 
to see that all available technical 
“know-how” is brought to bear on the 
specific difficulty. Nothing is more 
disconcerting to the research director 
than to find that a chemist has been 
spending hours or days on a difficulty 
that could be answered in two min- 
utes by a mechanical engineer. 
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Your Management wants to know... 


How valuable 


dust recovery 
automatically 
boosts production 


Nineteen years ago, our engineers developed what 
we think is the most workable way of solving the 
Dust Recovery problem. It was the formation 
of “dust recovery teams”, consisting of Buell 
engineers and the plant engineer—the man who 
knows his particular dust problem better than 
anyone else. 


This team, drawing on the experience and back- 
ground of Buzll, coupled with the plant engineers’ 
intimate knowledge of his own problem, brought 


about the kind of results industry has been seeking: 
substantial profit increase, improved product and/ 
or process, better employee morale. 


To learn more about Buell’s 3 basic systems of 
Dust Collection, Buell’s Plant-Engineer-Team-Up, 
and how they can work for you—send for the new 
informative booklet entitled, ““The Collection and 
Recovery of Industrial Dusts”. Buell 
Engineering Co., Dept. 12-E, 70 Pine 

Street, New York 5, N. Y. 




















VAN TONGEREN 
CYCLONE 


‘SF’ ELECTRIC 
PRECIPITATOR 


ENGINEERED EFFICIENCY 
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PRECIPITATOR— 
CYCLONE COMBINATION 
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TYPE ‘LR’ 
COLLECTOR 


DuSsT 
HOPPER VALVES 


IN DUST RECOVERY 
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NICHOLS Engineering & Research Corp. 


NERCO-NIRO SPRAY DRYER DIV. 


room 3106 70 Pine St., New York 5, N. Y. 
indianopolis Pasadena Montreal 


If you use pyrometers, you need 
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Don’t confuse requests for your 
If you are highly regarded in your 
organization, management will occa- 
sionally ask for your opinion on vari- 
ous matters. However, at other times 
management wants the cold, hard 
facts and is not interested in your 
opinion. If management asks for data 
on the relative merits of wood and 
cork for a particular application, don’t 

y “Judging from my experience on 

related materials, I think cork would 
be better.” Get the facts; make tests 
if necessary. Then say, “Here are the 
facts.” 

Understand that the only prod- 

uct of a research organization is 

information, best presented in 

the form of a written report. 
A project should not be considered 
complete until a report has been 
written. The writing of reports seems 
to be one of the most difficult and 
unpleasant tasks of a young research 
worker. Yet it is one of the most 
important. It is important to man- 
agement that they know what is going 
on behind the closed doors. It is also 
important to the research organiza- 
tion that management knows of its 
activities. The written report serves 
as a factual advertising medium 
whereby the research department can 
justify its existence. At the same time 
it serves as an advertising medium 
for the individual worker. The re- 
search man should use this means to 
make his abilities better known to 
management. 


How to Develop an Hypothesis 


Don’t make a move without a 
hypothesis, based on observation 
and analysis. 
This is the fundamental concept in 
the systematic solution of problems. 
After defining the problem, and mak- 
ing an analysis of its basic theoretical 
factors, the next step should be the 
development of a hypothesis by in- 
tuition. A critical experiment should 
then be designed which will either 
prove or disprove the hypothesis. 
These steps form the basis of what 
we know as a scientific method. 
Think in terms of cause and 
effect. 
One of the quickest ways for a young 
researcher to go astray, and inciden- 
tally lose favor with his superiors, is 
to suggest a solution to a problem 
without having a definite reason why 
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he thinks the solution will work. It 
seems evident that this concept 
should apply to research as to all 


functions requiring a logical approach, © 


Yet it is surprising to observe how 
many young researchers will suggest 
a solution to a problem without hay- 
ing a definite reason why the solution 
will work. Too often a suggestion is 
made that the temperature be raised 
(or lowered) without first formulating 
an hypothetical relationship between 
cause and effect. 
Be positive that manufacturing 
instructions are being exactly fol- 
lowed when working on a pro- 
duction trouble shooting job. 
It would be humorous if it were not 
pathetic to recall the number of times 
a particular formulation or process 
has been unjustly blamed for produc- 
tion difficulties. For example, in one 
instance a specific rubber formulation 
had been in production for 20 years. 
Once when blisters began to occur in 
the finished product, it was suggested 
that the research department develop 
a more suitable formulation. It was 
later found that the difficulty had re- 
sulted from a change in extrusion 
temperature by an extruder operator. 
When the temperature was adjusted 
to the value specified in the manufac- 
turing instructions the difficulties dis- 
appeared. It should be axiomatic that 
the first step in solving a production 
trouble shooting job is to see that 
manufacturing instructions are being 
exactly followed. 
Work both from beginning and 
end of production line on trou- 
ble shooting jobs to determine 
causes of problem. 
This is not an intuitive concept, but 
one that experience has shown to be 


useful. If each phase of the produc- | 


tion line is carefully studied after first 
studying the final few phases of the 
line, often correlations can be seen 
that would otherwise be missed or 
not seen immediately. 


How to Develop Your Data 


Design critical experiments for | 


all hypotheses. 
The aim should be to design an ex- 
periment that will give the correct 
answer with the least expense. The 
answer must be “yes” or “no”; will it 
work or won’t it? 

Move in jumps rather than steps. 
Set up as many hypotheses as appear 
of interest, and then experiment on 
as many as possible simultaneously. 
This approach generally gives the 
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BRUSH ELECTRONICS 


PIEZOELECTRIC MATERIALS © ACOUSTIC DEVICES 





WHAT DO Ss 
YOU WANT TO 
MEASURE? 


Brush Analyzers give you written 
answers — immediately 


Measurements you need, static and dynamic, are greatly 
speeded with versatile Brush Recording Analyzers... 


You can obtain permanent chart records of data, to sim- 
plify the analysis of pilot or process plant operation. The 
charts are recorded automatically, and instantaneously. 


You can carry the Brush Analyzer from job to job. Oper- 
ation is simple, and demands no special skills, 


Get the facts on time-saving Brush Analyzers now. 
Brush representatives are located throughout the U.S. 
In Canada: A. C. Wickman, Ltd., Toronto. For literature 
write Brush Electronics Company, Department MM-5, 
3405 Perkins Avenue, Cleveland 14, Ohio. 


INDUSTRIAL AND RESEARCH INSTRUMENTS 


MAGNETIC RECORDING EQUIPMENT 
ULTRASONIC EQUIPMENT 


COMPANY 


formerty 
The Brush Development Co, 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation, 
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SPEED WORK ON 


RUSH 


PIPING 
PROJECTS 


with Ric-wiL 
PREFABRICATED 
INSULATED PIPING 


units tog 


bi 3ta) 


CONTRACTOR INGENUITY—By 
using a suspension 
how one contractor saved time 


by weldin 


boom, here is 


five 21-ft. Ric-wil 
above-ground be- 


fore lowering into trench. 


SPEED “on-the-job” is a major factor in the installation of underground 


piping — from the standpoint of costs, man hours, 
and interruption of vital utility services. 


Whether you are piping steam, hot water, oil, or 
process liquids, Ric-wil prefabricated units are de- 
signed for quick, economical installation. Furnished 
in 21-ft. lengths, pipe and insulation per job specifica- 
tions are pre-assembled inside a heavy-duty conduit 
housing for permanent protection and high efficiency. 


Rec wil 


PREFABRICATEL 
INSULATED PIPING 


UNDERGROUND OR OVERHEAD 


THE RIC-WIL COMPANY- CLEVELAND, O. 


FORM 5205 
will acquaint you 
with the complete 
range of Ric-wiL 
piping systems and 
related products. 
Furnished on re- 
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Whether it’s wire or filter 

cloth, filter leaves, or semi or com- 

plete processing or handling equipment, 
Multi-Metal offers you the long experience, 
research, engineering and design service and 
precision fabricating facilities to build just what 


you need. 


MULTI-METAL MAKES... 

















equipment. 
Write for Multi-Metal Catalog. It's 
packed with technical data 
ond project planning. 
It's free. 





Wire cloth of any mesh, weave and alloy; by the 
roll or in fabricated units of any type and size. 
Screens, filter leaves, strainers, sieves, discs, 
pads, baskets, trays, conveyor belts, semi- 
apparatus and complete processing 












































Rotary filter } 
leaf, honeycomb 
construction 
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answer more quickly and at the same 
time develops more information. 

Use control tests where possible. 
When evaluating a new composition 
or process it is usually easy to run a 
control test using an established com- 
position or process as a standard. Con- 
trol tests of this sort often reveal any 
deviations from specified conditions 
that might have occurred during the 
evaluation. 

Keep ultimate end use of prod- 

uct in mind. 

A process may be satisfactory for 
manufacturing caustic soda for the 
paper industry. But, the same process 
may not produce caustic of the de- 
sired purity for the rayon industry. 

Decide what to measure, how to 

measure it, and how to manipu- 

late measures to answer ques- 

tions. 
Usually not enough thought is given 
to this phase before an experiment is 
performed. Careful consideration of 
these points in designing an experi- 
ment will give answers more accu- 
rately and with less effort. 

Establish criteria for evaluating 

results. 

Usually a few definite factors are of 
critical importance. Criteria for eval- 
uating the results are normally based 
on a study of these factors. 

Establish limits of accuracy. 
The limits will depend upon the 
known degree of control of the experi- 
ment, the intended use of the data 
obtained, and the economic factors 
involved. 

__ Use principle of measurement. 
It is important to establish a quanti- 
tative basis for decision. The results 
should be in terms that permit quan- 
titative evaluation—numbers, ranking, 
quantity, and the like. 

Use operational principle. 

It is not enough to merely specify 
technical experimental conditions. 
Other factors that relate to total ob- 
jective, such as observer, values, en- 
vironment, etc., must be recognized. 

Use feed-back principle. 

That is, use values from the process 
as a signal to measure the error and 
correct for it. By oscillating between 
left and right, it is possible to deter- 
mine functional relationships and 
feed back information to get on cen- 
ter. This serves as an effective guide 
toward the objective. 

. Use cooperative principle. 
Present day research problems de- 
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fresh water.../rom the sea. 


Cleaver-Brooks Compression Stills Offer You 
new economies in water distillation 





Cleaver-Brooks Compression Stills take the sea out 
of sea-water. In fact, any source of raw or impure 
water — brackish, contaminated pools, streams, etc., 
can be transformed into crystal-clear, tasty, palat- 
able drinking water. The quality far exceeds USPH 
standards. Many industrial large-volume users re- 
quiring pyrogen-free water widely use Cleaver- 
Brooks stills for chemical processing and pharmaceu- 
tical preparations. 

Operating costs are extremely low. For every 
pound of fuel oil used, a Cleaver-Brooks Compres- 
. sion Still will produce from 175 to 300 pounds 
of pure water. This greatly exceeds the production 
attainable from multiple-effect steam stills. 
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By installing a Cleaver-Brooks unit at any near- 
by water source, you eliminate pipe lines, trucking, 
barging or other water hauling from a remote 
source. Then too, you eliminate possibility of long- 
distance delivery failures. 

Operation is simple and automatic — based on 
the “heat-pump” principle. Standard units are avail- 
able in capacities of 85 to 2800 gph (320 to 10,585 
liters per hour), diesel engine or electric motor 
driven — stationary or portable models. Write for 
catalog and complete information. Cleaver-Brooks 
Company, Dept. F, 251 N. Grand Ave., Waukesha, 
Wis., U.S.A. Cables: CLEBRO—Milwaukee all codes, 


This plant is one of the largest com- 
pression still installations in the world, 
producing over 100,000 gallons of 
pure water daily. 


Cleaver-Brooks 


PIONEERS IN THE DEVELOPMENT 
OF COMPRESSION DISTILLATION 


Other Cleaver-Brooks products include: 
Stecm Boilers © Bitumen Heaters © 
Oil and Gas-Fired Conversion Burners 
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LEE METAL PRODUCTS CO. INC. 


417 PINE STREET ... 






PHILIPSBURG, PA. 









ideal for flow 


until the condition i is remedied ...then Monolarm automatically Monolarm for 
resumes its normal indication. vain poo of 
° Write for Sales Data Sheet % 212535 panes appest- 












CLASS i, GROUPS C & D, Div. 2 


tT signal alarm unit 
line and graphic panels! 


Monolarm offers instant warning against any abnormality 
occurring in a processing operation. Should any abnormality 9 
occur the normal light ceases to shine...the alarm light flashes 

rapidly on and off. ..also an external howler, if used, is sounded. “™ 
Acknowledgment by the operator must be made by turning the 
re-set switch... the alarm light then assumes a steady state 
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Advantages of RaS MONOLARM 


1. A single narrow bezel and 
button its = a flow or 
graphic line diagram without 


ans the continuit 
of the word story. é 


2. Occupies minimum back- 
of-panel mounting space. 


| 3. Lighting indications in 


two or three colors on one 
bezel. 


4. Relamping is quick and 


pan 


mn A from the front of the 


'S. Instantaneous connect 
and disconnect of the power 


su 
provi 


my mg to Monolarm is 
ied by an interlocking 


Sa 


switch receptacle and plug. 
6. Hermetically sealed plug: 
relays instantly removable if 
replacement is necessary. 


7. Time delay circuit avail- 
to counteract turbulence 

and vibration when abnormal 

condition is eal 



































RUSSELL & STOLL COMPANY, INC. 





° 125 BARCLAY STREET NEW YORK 7, N.Y. 
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mand that they be considered from 
many angles. Effective use can be 
made of a comiaittee of members 
from various departments in an ad- 
visory capacity. 
Use practical principle. 

That is, determine and frequently 
review effectiveness of methods for 
attaining objectives. Also consider 
feasibility of attaining objectives. 


How to Arrive at a Conclusion 
Consider original data as evi- 
dence for inferences of various 
kinds. 

The following four characteristics of 

original data must be considered: 

1. Numbers representing the nu- 
merical values of the measurements. 
Both the accuracy and relative values 
of numbers given in the original data 
must be considered. 

2. Description of the condition 
under which each measurement was 
made, and details of the method of 
measurement. 

3. Human element. Notes should 
tell who made the individual observa- 
tions. The reliability of each observer 
must be considered. 

4. Order in which numbers were 
taken. Sometimes important trends 
or patterns can be observed from this 
information. 

Classify observed data and note 
similarities, differences, and _re- 
lationships. 

A study of these classifications will 

assist in the formulation of conclu- 

sions concerning the hypothesis under 
test. In addition, it will provide in- 
formation that may be useful in the 
development of additional hypotheses 
if required. 
Use theories of statistics and 
probability for the solution of 
certain types of problems where 
the assumption of randomness 
and/or regularity is valid. 

The young graduate will find it worth- 

while to develop a working knowledge 

of statistical methods for both the 
design and interpretation of experi- 

ments. These methods provide a 

scientific basis for arriving at and ex- 

pressing conclusions. 

The young technical graduate will 
find the foregoing concepts useful in 
making his transition to industrial 
research. It should be an interesting 
experience—in a job which is some- 
times difficult, always challenging, and 
never dull. 
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YYJ SHORTS 


BENEFITS 


... And Employee Relations 


Like many employers, the Husky | 
Oil Company of Cody, Wyoming, | 


realized that most of its workers re- 
garded their actual take-home pay as 
their total salary. A novel payroll 





procedure was arranged to counteract | 
this belief and to dramatize some | 
other facts to the employees and the | 


public. 

The local bank made arrangements 
with the Federal Reserve Bank of 
Kansas City to obtain $40,000 in two- 


dollar bills for a cash payday for | 
Husky’s employees in Cody. This | 
collection of two-dollar bills consti- | 


tuted the major supply of these bills 


in the West, and they created quite | 
a stir in Cody, where silver dollars | 


are commonly used. 
At 7 a. m. om payday morning, the 


County Sheriff and representatives of | 


Husky pulled their cars up to the 
front door of the bank and some of 
the early risers witnessed the delivery 
of two large steel boxes containing 
some twenty thousand — two-dollar 
bills. The armed sheriff watched the 
company’s accounting department pay 
almost 200 employees their semi- 
monthly gross pay with the bills. The 
employees then paid in two-dollar 
bills their deductions for income tax, 
social security, group insurance, re- 
tirement and other deductions. 

A demonstration followed, show- 
ing just how these deductions were 
disbursed. The cost to the company 
and the employees of the various ben- 
efit plans was vividly portrayed by the 
use of colored charts, Employees were 
surprised at the amounts the com- 


pany was spending on employee bene- | 


fit plans, and some had not realized 
that the total costs of workmen’s 
compensation and employment com- 


pensation were paid for entirely by | 


the employer. The demonstration also 
showed employees the direct benefits 
they received from the various plans. 

Since more than 60 percent of the 
eligible employees are stockholders of 
the company, the meeting then be- 


came something in the nature of a | 


report to stockholders. The company 
showed, by use of two-dollar bills, 


what its income and cost of doing | 
business had been for the previous | 


fiscal year. Many eyebrows werc 
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DISSOLVING VISCOSE 


The Model RD-18-D Rietz Disin- 
tegrator with 50 HP at 3600 RPM 
handles 50 to 75 gpm of viscose. 
Greatly improves dissolving opera- 
tions in production of viscose rayon 
and cellophane. Investigate Rietz 
efficiency in similar services where 
the unit’s unique high speed mixing 
action can be used in combining 
liquids, or liquids with solids. 


Write for free technical litera- 
ture covering the above installa- 
tion 


Equipment for the food and chemical 
process industries 


MANUFACTURING CO. 


Santa Rosa, California 
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At 
your 
service! 





PQ Silicates of Soda for all 


J 








uses — adhesives, detergents, 








binders, colloids, coagulating 





and deflocculating agents, pro- 
tective films, inhibitors, gels. 


Service for all size consumers 
. . . drums, bags, tank cars 
from these plants—Anderson, 
Ind.; Baltimore, Md.; Buffalo, 
N. Y.; Chester, Pa.; Jefferson- ° 

ville, Ind.; Kansas City, Kan- PHILADELPHIA 

sas; Rahway, N. J.; St. Louis, QUARTZ CO. 

Mo.; Utica, Ill. Distributors 1125 Public Ledger Bldg. 
in over 65 cities. Philadelphia 6, Pa. 





Helpful data for those who 
use or could use silicates... 
request free bulletin listing PQ 
publications. 
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LECTRO 


xtra 


YNAMIC 


ependable 
INDUSTRIAL MOTORS 


WINDING 
is the HEART 
of the 


Every Electro Dynamic motor is built with 
EXTRA INSULATION in stator slots and between phases 
EXTRA IMPREGNATIONS and bakings of the 
wound stator 
EXTRA HIGH-FREQUENCY TESTING 
of insulation between turns 


From 1 to 250 Horsepower «1.0.1. sumo 


WRITE TODAY FOR 
CATALOGUE 
NO. 576 





One-piece Extra large 
cast iron *free-flo" air 
frames. channels. 


Liberal size 
grease lubri- 
coted bearings. 


Permonently 
oligned cost 
iron brackets. 





Also @ complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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raised when the employees saw that 
only one two-dollar bill was left as 
net earnings from a total of 50 such 
bills which served to represent in- 
come, — 

The reaction of the public to the 
cash payday was beyond expectations. 
The trail of the Husky employees’ 
money was dramatic evidence to mer- 
chants in the community of the im- 
pact of an industrial payroll on their 
own business. 


—Personnel 11/52 


INCENTIVES 


.. . Reduce 
Engineering Turnover 


Of nearly 500 companies covered 
in a recent nation-wide survey by the 
National Society of Professional Engi- 
neers, 42 percent reported that they 
found engineer turnover a problem in 
maintaining an efficient engineering 
staff. Such benefits as hospitalization 
and insurance were considered effec- 
tive in reducing turnover, although 81 
percent of the companies said they 
believed that the relative importance 
of benefits had declined, particularly 
among the larger companies, almost 
all of which now offer them. 

In general, incentives were believed 
more important than benefits. Those 
regarded as most effective were shown 
by the survey replies to be as follows: 
(1) opportunity for advancement; 
(2) stability of employment; (3) 
chance to receive extra training; (4) 
essential industry; (5) profit-sharing 
plan. 


ADVANCED DEGREES 
. -- Do They Pay? 


The Ph.D. degree in science or 
engineering is worth about $40,000 
in additional salary during the hold- 
er’s lifetime as compared with the 
lifetime salary of the Bachelor of 
Science according to a survey made by 
the Los Alamos Scientific Laboratory. 
These figures represent median sal- 
aries, with half the scientists receiving 
more and the other half less. 

These statistics indicate that upon 
starting work after receiving the doc- 
torate, the chemist or chemical engi- 
neer can expect to earn about $125 
a month more than he would be 
earning at that point if he had ac- 
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Mass production of pre-engineered structural steel members, 
and galvanized and aluminum sheets keep the initial cost of 
Butler buildings low. And they can be erected in days instead 
of weeks, adding further to your savings. You get the space 
you need—when you need it—and slash up to 47% off your 
building budget. 


What’s more, with Butler buildings on the job, you have 
practicaily no maintenance expense! The extra-deep corru- 
gated sheets, bolted tightly to the rigid steel framework, assure 
you year after year of weather-tight, fire-safe protection. 


See your Butler dealer, or send coupon now! Learn how 


you can save your plant big money with Butler buildings. 


for processing, packaging or 
storage facilities! 








Chemical plant in Memphis, Tenn., uses this 50’ x 100’ x 14’ Butler building with 
modified center section. You can get single span, combination or multiple 
Butler buildings in widths, lengths and heights to fit your plant specifications, 


here’s how Fe UTLE 4 CUTS UP TO 47% 


off your building costs 


SOS S2 22S SS2SS8GOe2ee02e22824 


Interior of Memphis plant shows easy adaptability of Butler 
buildings. Rigid frame construction with straight sidewalls and 
truss-clear roof assures you full usable space. 


For prompt reply, address office nearest you: 


BUTLER MANUFACTURING COMPANY 


7338 East 13th Street, Kansas City 26, Missouri 
938A Sixth Avenue, $.E., Minneapolis 14, Minnesota 
Dept. 38A, Richmond, California 


Please send me the name of my nearest Butler dealer —also more 
information on Butler buildings for use as 


Address_____. 





“TELL "EM ABOUT OUR OTHER 


Said the boss: “Folks will think 
from our ads that the grate is the 
only magnetic separator we make. 
Tell ‘em about the others.” 

So we're illustrating our Triple- 
Air-Gap and Single-Air-Gap chute 
models and our Portable model 
besides our Magnetic Grate. 

The air gaps in the chute models 
are troughed. Rolling pieces of 
steel, such as nuts and ball bear- 
ings, drop into the recesses. There 


MAGNETIC SEPARATORS” 


' they are stopped dead by magnetic 
force. 

Iron and steel pieces hop out of 
flowing materials to impinge upon 
the Portable Magnet mounted over 
a picking table or belt. 

The Magnetic Grate is placed 
in a hopper bottom or floor open- 
ing to catch the tramp iron in 
dumped or shoveled material. 

Get all the details in Bulletin 
M-3-A. 


THE BAUER BROS. CO. 





FOR THE 
ANSWER TO 
SEPARATION © 
D2 ie) AALS 

IN | 
CHEMICAL 
PLANTS 


Shown above are five Peerless line 


weaitt us FOR 
RECOMMENDATIONS 
FOR YOUR NEEDS 


separators on outlet lines 
from cooling tower effi- 
ciently extracting entrained 


oe 


liquid. Performance Guaranteed. 1? 
Call Peerless to solve your en- 
trainment problem. 


?.0.80n 7193 *& 


DALLAS, TEXAS * Otxneon-8431 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 








You anp Your Jos, cont... 


cepted a job immediately after gradu- 
ation with the B.S. degree. The 
differential, it is estimated, remains 
rather constant over a period of years, 
so that in an average working life- 
time the Doctor of Philosophy will 
earn about $50,000 more than the 
Bachelor of Science during the same 
number of years. The B.S. man, how- 
ever, will have earned about $10,000 
during the years when the Ph.D. 
was working for the advanced degree, 
so that the Ph.D. will show a net 
advantage of only $40,000. 


LETTERS 


. « « Cost About $1 Each 


Don’t take a letter, Miss Smith. It 
will cost an average of $1 and 3 mills 
if you do. 

These figures, worked out by the 
correspondence improvement division 
of the Kemper Insurance Group, Chi- 
cago, were based on a study of 120 
insurance and industrial offices in 
which dictaphones and typewriting 
pools (transcription departments) 
are used. These offices send out a 
combined total of 70,000 letters each 
month. 

In some offices, where it is not 
considered feasible or desirable to use 
a typewriting pool, the costs may be 
even higher than $1.003 a letter, the 
statisticians point out. In simple 
terms, these are the chief expenses 
involved in getting out a letter: 


Salary of person dictating... .$0.253 
Typist’s salary 

Employee benefits.......... 0.015 
Stationery and printing 


Stamps and mailing 
Miscellaneous. ............. 0.124 


ee ee $1.003 


What can be done to cut costs? 
The Kemper correspondence experts 
suggest these answers: 

To get an answer in the same office, 
phone for it. é 

Be concise. Why not organize your 
thoughts before starting to dictate? 

Don’t sacrifice completeness, 
though. If you do, you’ll have to write 
two or three letters where one would 
have been enough. 

—The Management Review 9/52 

—End 
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BAKER PERKINS builds world’s largest color pall machine 


Now in operation at the Hilton-Davis Chemical Company's plant in Cincinnati, this huge 
blender and flushing machine designed and built by Baker Perkins Inc. mixes 1000 gallons of flushed colors at one 

time. That’s roughly 15,000 to 30,000 Ibs., depending on the specific gravity of the colors, nearly three times the 

capacity of any other blender in use today. The unit weighs 21 tons and took two years to design, construct and 
install. » 7 You may not need the world’s largest color blending machine, but you can’t go wrong if you rely on 

the company that can build one. When you need good, dependable chemical mixing machinery 

that will help increase your production and keep your maintenance and operating costs low, it will 
pay you to consult a BAKER PERKINS sales engineer or write us today. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION ¢ SAGINAW, MICHIGAN 








THE 


for either of these 


CHEMICAL PUMPING 


needs... specify 


FOR AUTOMATICALLY CONTROLLED DELIVERY use an 
Aldrich-Groff “POWR-SAVR.” This variable stroke tri- 
plex pump controls delivery from 0 to 100% of capacity 
at constant pump and motor speed .. . can be controlled 
from any remote point, manually or automatically. Power 
requirements are low, because consumption is directly 
proportional to demand. 


“POWR-SAVR” pumps handle any free-flowing liquid at 
discharge pressures from 300 to 15,000 psi and are avail- 
able in six sizes—from 2” to 6” stroke and from 5 to 125 
bhp. For more information on these versatile pumps, write 
for Data Sheet 65. 


FOR MEDIUM TO HIGH PRESSURE SERVICE several types of 
constant stroke pumps are available—depending upon the 
service involved. You may need the Inverted Vertical 
Triplex (Data Sheet 66), the Vertical Triplex (Data Sheet 
26), or the Direct Flow Triplex or Multiplex Pump (Data 
Sheets 64, 64B). (All these helpful data sheets are available 


upon request. ) 


From our experience in building pumps for the chemical 
industry, we can—from our engineering and service files— 
frequently make specific recommendations to meet your 
chemical pumping needs. Whatever your problem, we 
welcome your inquiries. 


Aldrich Pumps are ideal for applications involving corrosion, abrasive materials, 
high viscosity or high pressure. Among many liquids handled by Aldrich 
Pumps are: caustic solutions, fatty acids, nitric acid, acetic acid, aqua ammonia, 
anhydrous ammonia, as well as liquids encountered in the petroleum refining, 
petroleum chemical, and other industries. 








This Aldrich Vertical Triplex Pump— _ 
on the job at the Burlington, N. J., 
plant of Hercules Powder Company 
—is employed to pump rosin ester in 
the manufacture of Abitol, hydro- 
abiety! alcohol, used in lubricants 
and in the manufacture of alkyd 
resins. In this application pump 
capacity is one gallon per minute 
against 6,000 pounds discharge 


pressure. 





PUMP COMPANY 


Direct How Pump 





PENNSYLVANIA 


3 GORDON STREET = ALLENTOWN, 


Buffalo « Charleston, W.V. «© Chicago « C ti @ Cleveland «+ Denver e¢ Detroit 
New York «© Omaha « Philadelphia « Pittsburgh ¢ Portland, Gre. © Richmond, Va. 
« Syracuse « Tulsa © Youngstown e Export Depot.: 751 Drexel Building, Phila. 6, Pa 





Representatives: Birmingham © Bolivar,N.Y. © Boston « 
Duluth «© Houston « Logansport,ind. «  LosAngeles «+ 
Salt Lake City ¢ St.Lowis * Sanfrancisco + Seattle « Spokane, Wash. 
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Available in a wide variety of melting 
points, molecular weights, solvencies and 
other properties, PICCOLASTIC Resins 
are widely used in the manufacture of 
coatimg compositions, adhesives, lami- 
nants, impregnants, molded products 
printing inks and other products. 

They are polymers of styrene type mate- 
rials, light in color, stable and permanently 
thermoplastic. 

We will be glad to send complete informa- 
tion on the various grades, and samples for 
examination and testing. 


Distributed by Pennsylvania Falk Chemical Co., Pittsburgh 22, Pa. 
and Harwick Standard Chemical Co., Akron 5, Ohio 


PENNSYLVANIA INDUSTRIAL CHEMICAL CORP. 
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18-8 Stainless Steels 


The corrosion resistance of these important materials 


of construction to a number of corrosives, with physical and 


mechanical properties and applications in the CPI. 


COMMITTEE OF STAINLESS STEEL PRODUCERS 
American Iren and Steel Institute 


Nore: Last month’s Corrosion Forum 
told what to consider in the selec- 
tion of stainless steels regardless of 
grade. Next month, the molybdenum 
bearing 18-8’s will appear, to be fol- 
lowed by the straight chromium 
grades.—Ep1tor 


The 18-8 chromium-nickel stainless 
steels (normally 18 percent chromium, 
8 percent nickel) have long been es- 
tablished in the chemical industry as 
materials for processing equipment of 
all types. They are used in storage 
tanks, shipping containers, conveyors, 
troughs, kettles, heat exchangers, frac- 
tionating towers, stills, etc. 

While some other materials match 
these alloys in corrosion resistance, 
few can take the mechanical wear and 
abuse that the 18-8 Stainless steels 
can. These alloy steels have excellent 


300 


ductility and toughness over a wide 
temperature range. They offer great 
freedom in fabricating methods. This 
freedom makes possible efficiency, 
complex designs, light weight, and 
speedy construction. 


BASIC ALLOY 


While a number of the 18-8 stain- 
less steel variations are designed for 
particular characteristics, the basic al- 
loy of the group and the one finding 
most general use is Type 302. Type 
302 has good corrosion resistance. It 


can be cold worked to high tensile 
strengths, is nonmagnetic when an- 
nealed, slightly magnetic when cold 
worked. It retains its good mechani- 
cal properties to very low tempera- 
tures. 

Addition of silicon to the Type 
302 analysis (Type 302 B) improves 
resistance to scaling or oxidation at 
high temperatures. The silicon (2-3 
percent) gives a scale that adheres 
better. This is an especially desirable 
feature in temperature cycling oper- 
ations. 


FREE-MACHINING TYPE 


For those parts which require a 
great deal of machining in their man- 
ufacture, a free-machining 18-8 stain- 
less steel has been formulated. Type 
303 has a machinability rate equal to 
approximately 60-70 percent of Bess- 
emer Screw stock. This compares to 
a rate of almost 45 percent for the 
other 18-8 stainless steels. Its free 
cutting qualities aid in chip control. 
And Type 303 has less tendency to 
gall or seize. This combination of re- 
duced galling with easy machining 
characteristics makes it an excellent 
material for valve or pump parts or 
for similar equipment in which move- 
able steel surfaces are in contact. Type 
303 is slightly less corrosion resistant 
than Type 302, though the difference 
is scarcely measurable under most con- 
ditions. 


CARBIDE PRECIPITATION 


Type 302 with 0.08 to 0.20 per- 
cent carbon precipitates chromium 
carbides when heated and held in the 
“sensitizing range” of 800-1,600 deg. 
F. Such carbide precipitation may be- 
come critical during welding since an 
area behind and along side the weld 
will be somewhere in this tempera- 
ture gradient. For certain service 
media this area might then be vul- 
nerable to intergranular corrosion. It 
is necessary to anneal Type 302 after 
welding to return the chromium to 


Effect of Temperature on Properties of WROUGHT Chromium-Nickel Stainless Types 


AISI Types 
Creep strength, 


annealed, psi. 
(1% set in 
10,000 hrs.) 


309 310 321 347 
17,000 15,900 17,000 18,000 19,000 
12,000 11,600 13,000 13,000 14,000 
7,000 8,000 9,000 8,000 
4,000 4,500 5,000 
1,200 1,000 1,000 


A.LS.I. Steel Products Manual, Section 24, April 19 50. 
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Haste.voy alloy expansion joint 


This Hastexvoy alloy C expansion joint is constantly exposed to 
acetic acid vapors saturated with acetyl chloride and containing small 
amounts of chloracetic acid. Alloy C is practically unaffected by these 
corrosive vapors at temperatures of 158 to 284 deg. F. Used at the top 
of a 24-foot distillation still, the joint is also elastic enough to compen- 
sate for the almost half-inch growth of the heated tower. 


Hastetvoy alloy C and the other two grades of this nickel-base 
alloy—alloys B and D—are excellent construction materials for all 


types of processing equipment that must resist corrosive attack. In 


addition to their unusual corrosion resistance, alloys B and C have 


high mechanical strength and are available in both cast and wrought 
forms. Alloy D is available in cast form only. All three alloys are 
readily fabricated by most common methods. Fill out the handy 
coupon below for the whole story on these alloys. 


“Haynes” and “Hastelloy” are trade-marks of Union Carbide and Carbon Corporation, 





Haynes Stellite Company, 725 So. Lindsay Street, Kokomo, indiana 


Please send me the new edition of your booklet, “HASTELLOY 
USE THIS High-Strength, Nickel-Base, Corrosion-Resistent Alloys.” 


HANDY ant 
COUPON 























solution and restore full corrosion re- 
sistance. 

Type 304, however, with its carbon 
held to an 0.08 percent carbon max- 
imum is often used where extensive 
welding must be done in fabrication 
of equipment. Limiting the carbon 
content increases the time required 
to accumulate harmful carbides. Type 
304 may usually be welded without 


reducing corrosion resistance below 
the requirements of ordinary service 
even though the part will not be an- 
nealed after welding. 

In applications where corrosive con- 
ditions are particularly severe so that 
the weld-effect zone must be prac- 
tically free from precipitated carbides, 
it may even be desirable to go to 
Type 304L, a 0.03 percent maximum 


carbon modification. Extra heating 
in the 800-1,600 deg. F. range be- 
cause of peculiarities of the welding 
required may indicate the use of Type 
304L. 

It should be noted, however, that 
precipitated carbides do not limit the 
use of equipment for a great many 
media. Furthermore, equipment may 
have to be used in a process which 


Physical Properties & Working Characteristics of WROUGHT Chromium-Nickel Stainless Steels in the Annealed Condition 
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Wherever possible values given are from AISI Steel Products Manual, Section 24, April 1950. 


have been used. 


(Ref. ASTM technical publication No. 52A Tables II and XX. 


Chemical Composition of WROUGHT Chromium-Nickel Stainless Types 


302 
G 


17.00-19.00 17.00-19.00 
8,00-10.00  8.00-10.00 


NOTE: Additional modifications of Type 347 are T8347 which has 8XC minimum of columbium, and TS347A which contains a 


8XC as required by NPA. 


304 
Welding 


0.08 max. 
2.00 max. 
1,00 max. 
0.04 max. 
0.03 max. 


17.00-19.00 
10.00-13.00 


18.00-20.00 
8.00-11.00 


17.00-19.00 
8.00-10.00 


19.00-21.00 
10.00-12.00 


of 
AISI Steel Products Manual, Section 24, April 1950. 


Representative Mechanical Properties for WROUGHT Chromium- Nickel Stainless Types 


A.L8.I. Steel Products Manual, Section 24, April 1950. 
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High—Heat—Resisting 


0.25 max. 
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1.50 max. 
0.04 max. 
0.03 max. 
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Where no AISI figures were available ASTM 
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The one chemical service valve 


Gib Od ti Oh Oi 


seven ways better 


In the past, just one or two of these advantages were 
enough to justify the use of a particular chemical 
service valve. Now DURCO engineers have designed 
a valve with all seven features. With several thousand 
in operation in the three years since they were intro- 
duced, the list of successful applications is large and 
varied. If you have a troublesome corrosion prob- 
lem, call the DURCO representative near you, or 
write The Duriron Company, Inc., Dayton, Ohio. 


DURCO TYPE F VALVE 


*Registered trade-mark of E. I. duPont de Nemours & Co., Inc., for its tetrafluoroethylene resin. 


THE DURIRON COMPANY, INC., Dayton, Ohio 





PLA-TANK  propucrs 


MEET THESE EXACTING DEMANDS 


Custom molded from polyester resin and glass fiber, a large one-piece 
unlined tank 1414 feet in diameter by 8 feet high has solved the corro- 
sion attack problem as an evaporator tank in the alum plant of Americah 
Cyanamid Company at Mobile, Alabama. Previously a steel tank was 
used, lined first with lead and then with acid-proof brick. With a pH 
of three, the hot liquid still attacked these linings with resulting high 
maintenance costs as well as constant danger of product contamination 
from the brick: 

The process cycle involves loading the tank with alum sulfate liquor 
at 160° F. raising the temperature to 242° by steam coils in the tank to 
evaporate the liquor to dryness in four hours. 


Many Advantages of New Tanks 
Advantages of the new reinforced plastic tank are many and substantial. 
Cost is less than half the lined steel tank. Weight is under 20% of the 
lined steel. Corrosive attack as measured on various pilot applications 
will be negligible over an indefinitely long life. 

These advantages are everyday occurrences on jobs where PLA- 
TANK Resin-Bonded Glass Laminates go to work to solve corrosion 
problems. .PLA-TANK Ductwork for fumes and gases, PLA-TANK 
Vent Hoods over tanks and evaporators, PLA-TANK Stacks for 
resistance to both fumes and weather, as well as Tanks large or small, 
open or closed, can all be built to specifications for given applications 
in all sorts of chemical process plants or systems. 


Paper Industry Interested 
While the application described here is in an alum manufacturing plant, 
every user of alum will be interested because he shares the same corro- 
sion problems in some degree. Papermakers, tanners, water treatment 
plants — everyone using alum can profit by investigation of PLA- 
TANK Resin-Bonded Glass Laminate Products. 


FREE TECHNICAL DATA SHEETS 


Upon request, without obligation, you may receive a full set of 
PLA-TANK Data Sheets showing chemical and physical properties, 
Standard Tank, Pipe, Duct and Hood units as well as data on custom 


built equipment. 


es. 


CORPORATION 


SPRINGFIELD 9, MASS. 


61 WALTHAM AVENUE 





Corrosion Forum, cont. . . 


“donates” carbon to the alloy. In 
such cases it is needlessly expensive 
to specify a controlled carbon stain- 
less. 

If processing equipment nfust be 
used in the sensitizing range or if 
thick, complicated sections must be 
welded and kept hot for some time, a 
conventional means of dealing with 
the problem is to use the so-called 
stabilized stainless alloys, Types 321 
amd 347. 

Type 321 contains titanium and 
Type 347 contains columbium to con- 
trol the carbide precipitation. ''S347A 
contains columbium and tantalum to 
achieve the same end. These elements 
take up the carbon present in the al- 
loy leaving the chromium free for cor- 
rosion resistance. 

It should be noted, however, that 
these alloys are similar to ‘l'ype 302 
stainless so far as their corrosion re- 
sistance and mechanical properties at 
ordinary temperatures are concerned. 
But if the equipment must be held 
in the sensitizing temperature for 
some time, they are especially useful. 
Type 347 has proved particularly val- 
uable when extremely complex weld- 
ments must be made by straight arc 
welding without subsequent anneal- 
ing. This alloy is also often used for 
weld rod or filler metal when welding 
both Type 321 and Type 347 since 
columbium is not oxidized in the 
arc. (Since titanium is readily so- 
oxidized the deposit metal may not be 
as highly stabilized as may have been 
desired. ) 


HIGH-TEMPERATURE TYPES 


Types 308, 309, and 310 stainless 
steels contain more chromium and 
nickel than the 18-8’s. The addition 
of these alloying elements in greater 
quantity does increase corrosion re- 
sistance somewhat, but if more cor- 
rosion resistance is the only require- 
ment, one of the molybdenum- 
bearing 18-8’s should generally be 


| specified. (These alloys, Types 316 and 


317, will be discussed next month.) 
Types 308, 309, and 310 are usually 
used for their excellent heat and 
scale-resisting qualities, and _ their 
strength at elevated temperature con- 
ditions. 

Types 308, 309, and 310 find wide 
use as welding rod. The extra nickel 
lends ductility to the weld and the 
extra chromium makes up for any 
chromium lost during welding. Thus, 
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good toughness and corrosion resist- 
ance in the weld are assured. Types 
309 and 310 are often used for weld- 
ing stainless to carbon steel. Lining 
of vessels by plug-welding stainless 
steel to carbon steel plate is often re- 
sorted to in the chemical industry to 
salvage corroded equipment. 

Both Types 309 and 310 possess 
creep strengths and oxidation resist- 
ance superior to Type 302 at elevated 
temperatures—although for optimum 
strength at elevated temperatures with 
the standard types, Type 316 is often 
recommended. However, if high sul- 
fur reducing conditions exist at such 
temperatures, it is better to avoid 
these alloys, since sulfur attacks them 
along the grain boundaries. The 
straight chromium stainless Type 446 
is often recommended for this par- 
ticular condition if strength at ele- 
vated temperatures is not required. 
Mechanical compensation can, of 
course, be made for its somewhat 
lower strength. 


CORROSION RESISTANCE 


The corrosion charts that appear 
with this article indicate in a general 
way what may be expected of the 
18-8 stainless steels as a group. As 
can be seen, there are a great num- 
ber of chemicals and operating con- 
ditions in which one or more of these 
alloys would seem suitable. However, 
combinations of chemicals often pro- 
duce unforeseen results. Another 
thing that complicates the problem 
is that the condition of the stainless 
steels themselves can change. It is 
therefore especially important to run 
on-the-spot corrosion tests before one 
or more of the alloys is chosen for a 
new use. 

Cortusion charts appearing with this 
article were prepared by George Nel- 
son, Shell Development Co., Emery- 
ville, Calif. 


Typical 18-8 Applications 


Single or multiple effect evaporators 

Fractionating towers for organic acids, 
aldehydes, esters 

Heat exchangers 

Horizontal and vertical plate filters 

—— type centrifuges 


Condensers 

Homogenizers 

Nitrators 

Low-temperature handling and storage 
equipment for acetic anhydride and gla- 
cial acetic acid 

ee Bnd ns in mfg. of powdered soaps 


Bagging and oevene fertilizers (chutes, 
platforms, scales) 

iemenia holding tanks 

Extremely low-temperature storage and 
processing of liquified gases 

Steam superheaters 

Pipes for fractionating gases at high tem- 
peratures 

Bubble trays 
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ATLAS PRODUCTS STAND 
-- between your process and corrosion 





PROTECTIVE 
COATINGS 
TWELVE TIMES 
AS THICK... 
WHEN YOU USE 


->* ATLAS NEELIUM 


With ATLAS NEELIUM, you apply individual coats as 
much as twenty mils thick. You use the same amount of 
NEELIUM as other materials, but it takes considerably less 
time . . . considerably less labor . . . for a more resistant 
coating of equal thickness. 

Here is the sensible approach to a better protective 
coating at a lower overall cost. NEELIUM cuts labor expense 
which usually runs 3 to 5 times the cost of good coat- 
ing materials. 

NEELIUM is an ideal coating both chemically and phys- 
ically. It is Neoprene based, and provides a surface that 
is inert and impervious to an extremely broad range of cor- 
rosives in the form of fume or splash. It resists acids, alka- 
lies, oils, greases, salts, sunlight and weathering. NEELIUM 
cures at room temperature to a tough, resilient film with re- 
markable abrasion resistance, assuring long service under 
the hardest conditions. 


Write for full information. Request Bulletin 7-55E. 


L 
MINERAL 


Corrosion-proof: Cements » Coatings « Vessel Linings » AMPCOFLEX® 
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Corrosion Resistance of 18-8 Stainless Steels 
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Copper Chloride 
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(Continued on page 308) 
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- rowan wee Hydrocarbon 


One call, one contract with Hydrocarbon Research, 
Inc. will take your plans from idea to operating reality 
~efficiently, economically and speedily. Hydrocarbon 
offers many comprehensive services—in one integrated 
organization. 

Hydrocarbon maintains a fully staffed, completely 
equipped laboratory for the development and evalua- 
tion of petroleum refining and process industry manu- 

- facturirig methods. But, Hydrocarbon services go far 


America, and the United States. This work includes 
plants for crude oil distillation ® thermal cracking ¢ 
thermal reforming ¢ catalytic cracking ® catalytic 
_ polymerization © cumene manufacture ® gas recovery 
® sulfur recovery ® solvent refining ® ongyen snd 
yee manufacture © ammonia synthesis. 
services are available to you 


gga Youn tin one or a wal your needs. 
crue Hydrocarbon for 


HYDROCARBON RESEARCH, INC. 
115 , New York 6, N. Y. 
ve apis ; Hydrocol 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Develop t Lab y, P. O. Box 1419, 
PARIS, FRANCE—Hydrocarbon Engineering, S.a.r.L. 44, Avenue des Champs-Elysées. Cable: Hydrocarbon, 
DUESSELDORF, GERMANY—Hydrocarbon Mineraloel, G.m.b.H., 15-17 Furstenwall., Cable: Hydromin. 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quitanda, 20, Sala 801, Cable: Bispetro. 
oper MEW. DELHI, INDIA-A. BR. Palit & Company, Sujan Singh Park, Post Box 671, Cable: Patitar. 
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Corrosion Resistance of 18-8 Stainless Steels 
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Here is an off-shore drill structure lo- 
cated in the main pass of the Missis- 
sippi River. This installation was 
painted in june 1948 with three coats 
of oil-base marine paint. Note the con- 
dition, only one year later! The coating 
just couldn’t take it! 


for really 
tough service 


THE ANSWER? 

Coatings based on VINYLITE Brand Resins 
applied to well structures, as shown in this 
photograph. 


THE RESULTS? 

In June 1949, VINYLITE Resin coatings were 
applied to a 10-well structure located under 
similar severe service conditions, Over two 
and one-half years later, the corrosion engi- 
neer reported all coatings applied on prop- 
erly treated surfaces were in good condition. 


VINYLITE Resin coatings give longer, more 
trouble-free service . . . for oil refineries, pipe 
lines, marine equipment, plants and struc- 
tures ... wherever surfaces are exposed to 
rough treatment, chemicals, salt water, 
weather extremes, industrial gases. 
Properly applied, VINYLITE Resin coatings 
won't crack, chip, peel or fade. They really 
stay put on metal, concrete, and masonry. 
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Photos courtesy of Minnesota Mining 
& Manufacturing Company, Detroit 2, 
Mich., whose COROGARD coating sys- 
tem, using VINYLITE Resins as base, 
was used to coat the 10-well installa- 
tion, and to repaint the structure where 
oil-base marine paint failed. 


-- 8) 


A Division of 
Union Carbide and Carbon Corporation 





ue] 
30 East 42nd Street, New York 17, N. Y. 





You can also 
benefit by these 
resins and finishes 


Polystyrene Latex — This superior base 
for economical interior wall finishes pro- 
vides paints that are completely flat. Yet, 
they are tough and flexible, resistant to 
water, abrasion, acids and alkalies, and are 
100% washable ...even scrubbable. They 
are used on any type of interior wall, ceil- 
ing or trim surface with excellent hiding 
power and coverage. They seal, size and 
finish all in one coat. They adhere tightly 
to all surfaces ... even glass, tile, and 
enamel, and are very fast drying. Paints 
based on POLYSTYRENE LATEX have ex- 
cellent color retention, from whites and 
pastels to deep tones. They flow smoothly 
with superior leveling, and are applied by 
roller or spray as easily as with brush. 


100% Phenolic Resin Finishes 
— Now available are high-quality 
varnishes, metal primers and dark- 
colored topcoats at economical 
prices, using BR-103, 100% phe- 
nolic resin as a base. This resin 
provides fast-drying, good pigment 
stability and color fastness, and ex- 
cellent durability. Used as low-cost 
primer-surfacers, gloss primers, or 
sanding primers for metal struc- 
tures and products, coatings based 
on BR-103 bake quickly, and have 
good dip-tank stability. They are 
reducible with mineral spirits and 
do not skin. 


Single-Package Wash Primers and 
Metal Conditioners — Three new formulas 
for wash-primer metal conditioners pro- 
vide unique advantages for industrial and 
other metal coating. In the past, the dilu- 
ent and the base solution of wash primers 
were kept in separate packages. When 
mixed and ready for use, they were usable 
for about eight hours after mixing. Now, 
Formulas XE-5298, XE-5300, and XE- 
5368 are pre-aged, stable wash primers 
that can be ready-mixed in a single pack- 
age without deterioration. Formula XE- 
5298 is based on XYHL, vinyl buatyral 
resin, strongly adhesive with excellent re- 
sistance to water and sunlight. Formula 
XE-5300, based on XYHL, also contains 
basic zinc chromate for severest condi- 
tions. Formula X E-5 368, especially recom- 
mended for use on steel for resistance to 
salt water, is based on VMCH., This vinyl- 
chloride-acetate resin also provides air-dry 
and low-bake adhesion. 


Finishes to meet Federal Specifications 
~Two new spar varnishes for specification 
TT-V-121c are among the many formulas 
based on BAKELITE and VINYLITE coating 
resins to meet latest government specifica- 
tions. Both formulas, VF-1576 and VF- 
1586, are based on competitively-priced 
BR-9400 phenolic resin, noted for fast dry- 
ing, water resistance and excellent durabil- 
ity. VF-1576 includes tung oil. VF-1586 is 
recommended where a tung-oil-free spar 
varnish is desired. 

A t many other U. S. Government 
specliantions call for coating products 
made from resins which are produced by 
BAKELITE COMPANY. Detailed informa- 
tion on specifications and formulations are 
kept continuously up-to-date by BAKELITE 
Company for your assistance, 


© For further facts about these resins and finishes, write Dept. PW-46, 
Bakelite Company, 30 East 42nd Street, New York, N.Y. 
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Typical Conveyoflo installation showing Model CFAB-T 
Conveyoflo Meter controlling flow of tobacco in automatic 
blending process. Conveyoflo employs pneumatic con- 
troller to automatically control feeder output within very 
narrow tolerances. 

Conveyoflo Meters are serving in many other process 
industries: food, soap, fertilizer, pharmaceutical, steel, 
paper, glass, heavy chemicals, mining, power. What's 
your processing problem? 


CONVEYOFLO FEATURES 

@ ACCURATE ... within + '% of 1% of actual weight from maximum 
to 50% of rated capacity; within 1% from 50% to 25% rate; 
within 2% from 25% to 10% of meter’s rated capacity. 

® COMPACT .. . weight sensing mechanism completely contained 
within conveyor structure. No overhead levers. Panel stand only 
9 x 18" — may be any height. 

@ AUTOMATIC TOTALIZER COMPENSATION for variations in belt - 
speed and changes in belt weight. 

@ RESPONDS ACCURATELY to rapid load variations. 

@ PACES AUXILIARY EQUIPMENT (feeders, controllers, continuous 
blending processes, etc.) and operates secondary totolizers, 
cators, recorders. ‘ 


ca 
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Weigh it with BUILDERS CONVEYOFLO . . . the 
modern meter for continuous, accurate weighing of bulk 
material passing over conveyor belts. This precision 
meter can be equipped with a Controller to maintain 
any desired preset rate of delivery from the conveyor 
in which it is installed. Or it can be used to pace 
auxiliary feeders in automatic processing systems. 
Conveyoflo is furnished as a separate, self-contained 


unit— or for installation in your present conveyor lines. 


BUILDERS 


frooustaves] (DIVISION OF B-I-F mousrares) [outer 


SEND COUPON 


FOR DETAILS 
BUILDERS-PROVIDENCE, INC. 


369 Harris Ave., Providence 1, R. I. 
Please send Bulletin 550-H4 describing Builders Conveyoflo Meter. 
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The newest, best multiwall bags 
for valve-packing your fertilizer... 


-FLEX 


Valve Bags! 















Corrosion Forum, cont. . . 


18-8 STAINLESS STEELS 














































(Key on p. 306) 
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Notice ... 

This is the eighteenth in a series. 

Already Published: 
Furane Cements, Dec. 1951 
Phenolic Cements, Jan. 1952 
Sulphur Cements, Feb. 1952 
Silicate Cements, March 1952 
Tantalum, April 1952 
Aluminum, May 1952 
Hastelloy C, June 1952 


Hastelloy B, July 1952 
Hastelloy D, Aug. 1952 


Carbon & Graphite, Sept. 1952 
Pobvintl Chloade, ‘No 1952 
ov. 
Reinforced P mid 1952 
tyrene an. 1953 
Lead, Feb. 1953 


Glassed Steel, March 1953 
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for dependable industrial service 


DE LAVAL 
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(1) Shaft Sleeves are screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 


@) Thrust Bearing locates rotor axially. 


and cover, 


agen Se A Ree REN SE 


Seceragee 


() Labyrinth Wearing Rings held ac- 
curately in machined grooves in both case 


@) Impeller Wearing Rings threaded 
on impeller, opposite to rotation. 





rings m hiatae 
hes lbeigainctec © 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage, 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes extro deep; lantern 
rings for water sealing. : 
©) Pump Case horizontally split; ma- 
chined to limit gages. 

©) Steel Shaft ground to limit gages. 


@) Bearing Caps easily removable for 
maintenance. 

@) Bearing Brackets scraped to lining 
bars for perfect alignment. 


(8) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it can be easily 
removed. Check nut locks coupling on taper. 


one Drip Boxes large; provided with 
r 

4) Radial Bearing free fo move axi- 
ally, thus avoiding temperature strains. 





() impelier hydraulically balanced, fin- 
ished on all surfaces. 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 
heads...with maximum efficiency. 


(3) Glands split horizontally. m, 


(*) Deflector keeps water out of bearing. (6) Protecting Bushings renewable. 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


LNG Centrifugal Pumps 





DE LAVAL STEAM TURBINE COMPANY 


DL 198 803 Nottingham Way, Trenton 2, New Jersey 
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WHAT WILL YOU FIND 
inside your process lines ? 


‘> process lines will stay clean, smooth and bright 
inside ...as free-flowing as the day they were installed, 
if they're Chase Copper Water Tube. 


Chase Copper Water Tube and Chase Wrought Solder- 
Joint Fittings make a line that’s corrosion resistant, 
pressure-tight, leak-proof. It can’t clog with rust. They’re 
an ideal team for liquids, process gases, and refrigeration. 


So make sure you specify Chas¢ Copper Water Tube 
and Chase Wrought Solder-Joint Fittings. They'll pay off 
in lower maintenance and replacement costs. 


HASE 5 onass a conree 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
* The Nation’s Headquarters for Brass & Copper 
Aibenyt Chicago Denver + Kansas City, Mo. Newark Pittsburgh San Francisco 
Atiente Cincinnati Detroit Los Angeles New Orieans Providence Seattle 


Baltimore Cleveland Houston Milwaukee New York + Waterbury 
Boston Dallas Indianapolis Minneapolis Philadeiphia . Lowi (Tales office only) 
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HOW THIS RUBBER LINED VALVE 


pthatohos dollans 


IN CORROSIVE SERVICES! 


it’s a 
DARLING 


fully revolving double disc 
iron body gate valve 


N many corrosive services up to 180° F, 

Darling hard rubber lined iron body gate 

valves are taking the place of costly special 
alloy valves... saving plenty of dollars! 


And when it comes to year-in, year-out 
behavior, they can’t be beat! A proved 
bonding technique permanently prevents 
separation of the hard rubber lining from 
the valve body. All interior working parts are 
made of alloys suitable for the corrosive 
conditions involved. 


Equally important, these valves feature 
Darling's fully revolving double disc paral- 
lel seat principle. This, combined with the 
equalizing wedges, means easy, tight closure 
even if seats are not parallel due to line 
stresses. It means uniform distribution of 
wear for prolonged life with minimum main- 
tenance cost. 


SEND FOR DATA. A bulletin cover- 


ing Darling rubber lined gate and check 
valves is yours for the asking. In addition, 
Darling parallel seat revolving disc gate 
valves are available in a wide range of sizes 
and constructions for all kinds of normal 
and unusual service, and for pressures up to 
1500 pounds. We'll gladly furnish specific 
recommendations on the proper valves for 
your particular service. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 


FOR PLUS VALUES, 
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JOB-PROVED AGAIN AND AGAIN 
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Man of the Month: 


William Rand 


One-time Monsanto president leaves its 
board of directors to serve the new adminis- 
tration. 


The U. S. Senate has just confirmed appointment of 
William M. Rand as deputy director of the Mutual Se- 
curity Administration. Mr. Rand’s imposing business career 
has been largely spent at Monsanto Chemical Co. He 
was its president from 1945 to 1951. Since then he has 
been a member of its board of directors and finance com- 
mittee. 

His new MSA post is not his first venture into govern- 


ment affairs. For instance, in the fall of 1945 he was 
named as one of management’s 18 principal representatives 
for the president’s labor-management conference in Wash- 
ington. 

Mr. Rand was born in Watertown, Mass. He graduated 
from Phillips Exeter Academy in 1905 and later from 
Harvard. 

In 1908 he participated in the Olympic Games at Lon- 
don and in his senior year captained Harvard’s track team 
which won the intercollegiate championship of the United 
States. It was his athletic interests which prompted the 
choice of his first job with the Mutual National Bank of 
Boston. In addition to the job, the employer offered 
young Rand a place in the crew of his Sonder boat which 
would compete for the American team in the annual races 
with the Germans for the Kaiser’s cup. The boat didn’t 
win but Mr. Rand has kept up his interest in salt water 
sailing to this day. 

Following World War I, he went to work for the 
Russell Co. which managed the Merrimac Co., an old 
and well-established New England firm engaged in the 
manufacture of heavy chemicals. He became Merrimac’s 
treasurer in 1920 and shortly was made vice president in 
charge of sales. 

Monsanto bought the Merrimac’s stock in 1929. In 
1933, Mr. Rand became a member of the Monsanto board 
of directors and in 1935 he was made executive vice 
president of Merrimac, then operated as a Monsanto sub- 
sidiary. Soon after he became Merrimac’s president serv- 
ing in that capacity until 1937 when Merrimac was liqui- 
dated to become Monsanto’s Merrimac Division. 

With the change, Mr. Rand became vice president of 
Monsanto and general manager of the Merrimac Divi- 
sion, posts which he held until his elevation to the 
presidency. 





Harold M. Patterson. Manager of 


bration in April. Vice President 


since 1949. Joined the company in 


engineering for the plastics de- 
partment of General Electric Co.'s 


chemical division. Has been asso- * 


ciated with G-E plastics engineer- 
ing activities for 24 years, most re- 
cently as an application engineer 
for the plastics department. 


A. Ludlow Clayden. Technical asso- 
ciate, Sun Oil Co.’s chemical re- 
search and development depart- 
ment. Has been a Sun engineer for 
30 years. His successor as manager 
of the company’s automotive labo- 
ratory; John G. Moxey, Jr., who has 
been his assistant. 


Allen Abrams. Cited for his accom- 
plishments at the annual University 
of Wisconsin Engineers’ Day cele- 
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of the Marathon Corp., Rothschild, 
Wis. Joined the company in 1926 
as its technical director. Studied 
at Washington and Jefferson Col- 
lege and MIT. 


Sidney P. Thomes. Chemical en- 
gineer to the Monsanto Chemical 
Co.-Union Electric Co. of Missouri 
atomic electric project. On leave 
of absence from Monsanto since 
September 1951 as a member of 
the Westinghouse Electric Co.’s 
atomic powder division at Pitts- 
burgh, Pa. Graduate of Iowa State 
College. 


Earl H. Bradley. President of Build- 
ers Iron Foundry, Providence, R. I. 
Has been executive vice president 


1934. Previously a partner in the 
Miner-Bradley Mfg. Co. and also 
an experimental engineer with 
Brown & Sharpe Mfg. Co. 


Richard E. Dunning. From produc- 
tion superintendent to plant man- 
ager, Logo, Inc., Chicago, came to 
Logo in 1951 from the Bjorksten 
Research Laboratories. Chemical 
engineering graduate of the Uni- 
versity of Wisconsin. 


Lloyd L. Auston. Director of Ameri- 
can Potash & Chemical Corp. For- 
merly a company vice president. 


Gustav Egloff. Recipient of the 


Washington Award, founded in 
1916 by John Watson Alvord and 
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(| Plants Served by 
(s\ Different Railroad Systems 


ASSURE AN UNFAILING SUPPLY OF 


DICALITE 


These two foursomes are your best guarantee that 
you'll always be able to get the DICALITE you 
want, when you need it, in the type and quantity 
you order. With plants spread from Oregon to 
Southern California, with four different railroad 
systems to supply you, no local occurrence can 
shut off the DICALITE supply. If fire, flood, storm, 
power failure or mechanical troubles beset one 





locality, the other three can, and will, supply you 
—an important point, considering the recent diffi- 
cult supply situation. 

Further insurance that you'll get quick, depend- 
able delivery is our increased production capacity 
—today 75% greater than it was a year ago. 
Whether you need filteraids, fillers, insulation or 
other diatomaceous materials, DICALITE provides 
products that meet high performance and quality 
standards...and provides them in full supply. 

Any information you may need, any expert 
technical assistance you might require, will be cheer- 
fully furnished. Write your nearest DICALITE office. 


spendileh NWA 


DIATOMACEOUS MATERIALS 





DICALITE DIVISION, GREAT LAKES CARBON CORPORATION + NEW YORK 17 + CHICAGO | + LOS ANGELES 17 
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TANKS 


and wessels 
that are 


CORRECT 


in design 







Talk.” 


NEWNAN 


Established 1854 


.COLE 


»EORGIA 


TED TANKS © VESSELS * CYLINDERS 
TOWERS * BINS * STANDPIPES 













@ Whatever your needs in pressure 
vessels—gas storage tanks, pressure 
spheres, viagerrosrs & 
towers, gas scrub 
depend on Cole for tanks that are 
correct in design and permanently leak- 
proof at the welded or riveted joints. 
We also design and fabricate ele- 
vated tanks, acid tanks, dye vats, di- * 
gestors, standpipes, storage tanks, etc. 


Write for latest Cole catalog—”Tank 


cylinders, bubble 
rs, etc.—you can 
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HIGH PURITY 


WATER 


For Process, Boiler Feed & Other Needs 





The new Penfield Mono-Column Demin- 
eralizer pictured above performs all its 
operating functions automatically — even 
accomplishes complete regeneration, in- 
cluding automatically recutting in effluent. 
with one turn of a switch. Write for full 
information on units of any desired capac- 
ity from 10 to 10,000 gph. 


THE LOW COST, 
NO MUSS, NO FUSS WAY! 


Employing the most effective deionizing 
technique known (intimately mixed cation 
and anion exchangers in a single tank)‘ 
raw water passes through a Penfield Auto- 
matic Mono-Column Demineralizer only 
once — yet comes out with resistances re- 
ported as high as 20,000,000 ohms. Better 
mineral-free purity than is practical by dis- 
tillation is ee for only pennies per 
each 1,000 gallons. And everything is ac- 
complished completely automatically — 
without muss or fuss. 

NO “EXTRAS”! NO “ON-THE-JOB” 

ASSEMBLY PROBLEMS! 


Penfield Deminerolizers ore shipped 
ready- . Standard equipment 
includes MONEL METAL regeneration 
tanks and all necessary gauges, flow 
meter, conductivity meter, etc. Simp! 
connect the completely “packaged” unit 
to service lines and start operation. 














PENFIELD MANUFACTURING CO., INC. irae eenn”* 





Penfield “Planned Purity’ PAYS! 





NAMES IN THE News, cont. . . 


administered by the Western 
Society of Engineers. Director of 
research, Universal Oil Products 
Co., since 1917. 


Joseph L. Barach. Section head in 
charge of textile engineering re- 
search at the Summit, N. J., cen- 
tral research laboratories of Cel- 
anese Corp. of America. With 
Celanese for one year. Previously 
with Alexander Smith Inc. and Cur- 
tiss-Wright Corp. 





| Joseph L. Barach 












Leon Jacolev 


| Leon Jacolev. Consultant specializing 


| 
} 


in various phases of synthesis gas 
generation and utilization. Has 
been with the Texas Co. for eight 
years as a Chemical engineer in the 
technical and research division. 
Studied chemical engineering at 
Northeastern and the University of 
Pittsburgh. 


Thomas C. Keeling, Jr. President, 
Mathieson Hydrocarbon Chemicals 
Div., Mathieson Chemical Corp. 
Has been assistant vice president 
and sales manager of the chemical 
division of Koppers Co. Served as 
director of the chemical division, 
NPA, from September 1952 to 
March 1953. MIT graduate. 


John D. Farr. New member of the 
development and service depart- 
ment, Emery Industries, Inc. Previ- 
ously with B. F. Goodrich Co., 
Akron. Chemical engineering grad- 
uate of the University of Illinois. 


J. W. Everson. Assistant manager of 
Dow Chemical Co.’s' market re- 
search department. With the de- 
partment since 1950. Joined the 
company’s plastics technical serv- 
ice in 1946. Studied at Wooster 
College, Ohio, MIT and Harvard. 


| Charles H. Groff. Technical director, 
Watson-Standard Co. Has been 
technical director of Surface Chem- 
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icals, Inc. From 1943 to 1946, 
assistant technical director, Watson- 
Standard. Studied at Temple Uni- 


versity. 


DOST 
LONTRGL 


A SINGLE UNIT OR 
A COMPLETE SYSTEM 


CHEMICAL PLANTS FIND 
DAY HIGH PRESSURE 


REVERSE AIR JET CLEANING ACTION 


MORE ECONOMICAL 
MORE EFFICIENT 


Automatic, continuous cleaning of the entire filter 

tube is the most important improvement in cloth 

dust filtering in half a century. DAY’s advanced 
method of cleaning the filter cloth gives you 
filtering efficiencies up to 99.99+%. 


Robert W. Pelz. Assistant to the di- 
rector of research, Ferro Corp., 
Cleveland. Graduate of the Uni- 
versity of Illinois. 


Julian M. Avery. Technical adviser 
to the planning group on product 
development and research pro- 
grams, Ethyl Corp. Has been a 
consultant to the company for the 
past two years. From 1941 to 
1946, vice president and director 
of research and development, Dia- 
mond Alkali Co. From 1936 to 
1941, engineering consultant and 
New York representative, Arthur 
D. Little, Inc. For 17 years previ- 
ous to that he spent mostly in 
Europe on various assignments for 
Union Carbide and Carbon Corp. | 
Studied at MIT. 


























DAY’s reverse 
air jet mechan- 
ism provides 
uniform clean- 
ing over the 
entire length 
of the tubes. 


Reverse Air Jet Ring Travels Continuously Up and Down The 
Entire Filter Tube. High Pressure Reverse Air Blown Through 


The Filter Felt Keeps Filter Tubes Clean Constantly 








ay 


W. J. McCarthy 


Julian M. Avery 


William J. McCarthy. Development 
engineer, Hycar rubber section, 
sales development laboratory, B.F. 
Goodrich Chemical Co. Prior to 


99.99+4-% Filtering Efficiency 

Provides Important Savings In 

Reclaiming Valuable Products 
DAY’s improved cleaning action per- 
mits the use of a better grade wool 


joining Goodrich he served for 
over nine years with the Office of 
Synthetic Rubber, Washington, 
D.C. as a field representative and 
as chief of the finished products 
unit. Graduate of Trinity College. 


Glenn T. Seaborg. Recipient of the 
John Scott Medal Award of the 
Board of City Trusts of Philadelphia 
awarded by the Philadelphia section 
of ACS. Director of chemical re- 
search at the radiation laboratory 
of the University of California. Co- 
winner of the Nobel prize in 
chemistry in 1951 for his dis- 
coveries in the chemistry 
the transuranium elements. 


Dorothy M. Bryant and Jerome 
Linder. Chemists, development 
and research department, Hooker 
Electrochemical Co. Miss Bryant 
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filtering fabric which gives filtering 
efficiencies up to 99.99+-%. This bet- 
ter filter cloth also allows higher 
air-to-cloth ratios with uniform back 
pressure. Plant space is saved because 
less filter is needed to handle equal 
volumes of air, and one DAY “AC” 
Dust Filter can handle four different 
product streams simultaneously, 
without mixing. It will pay you to 
investigate the DAY “AC” Dust Filter 
for your dust control program. 





Name 


LICENSED BY 
H. J, HERSEY, JR, 


The DRY Company 


856-3rd Ave. N.E., Minneapolis 13, Minn. 
IN CANADA: P.0. Box JON, Ft. William, Ont. 
Branch Plants: Buffalo, Ft. Worth, Welland, Ont. 


Send Coupon Now for Free Booklet on Dust Control 
with Comparison Charts. 


GENTLEMEN: Please send Dust Control Bulletin $28 
of facts, figures and charts, 











| 











THE METER THAT'S 
CHANGING LIQUID 
HANDLING HABITS 


















— 













hb Seal 





In r ing plants XACTO Meters have proved the most effective way 
to measure liquids ..» accurately and dependably. XACTO safely handles 662 
different liquids in processing, blending, packaging and many other operations 
«+ in batching or continuous operation. 


cap 







write today for the 


There's no substitute for XACTO ... 
facts on Bowser cost-saving meters! 


BOWSER, INC., 1375 CREIGHTON AVE., FORT WAYNE 2, IND. 





ne @ Kansas City @ New 
s Hamilton, Ont 
























AND INDUSTRY 








papers we gladly place at your disposal 






our experience and skill in helping you 






select the proper paper for the problem 





confronting you. Or, if a new 





kind of paper is indicated, chances are 






we can produce it for you. 





Call on us without any obligation. 


















The EATON-DIKEMAN (2. 






“MANUFACTURERS OF FINE FILTER PAPERS” 





Pa. 





Mt. Holly Springs, 











| Kenneth W. Richardson, Jr. Assistant 


NAMES IN THE News, cont... 


| E. R. Durrer. 


has worked as an analytical 
chemist for G. Roger Wood in 
Vancouver, B.C. and as a control 
chemist for the Dept. of National 
Defense in Niagara Falls, Ont. Mr. 
Linder studied chemistry in City 
College of New York, Brooklyn 
College and Polytechnic Institute 
of Brooklyn. 


director of development in charge 
of organic development projects at 
the Barberton, Ohio, plant of 
Columbia-Southern Chemical Corp. 
Previously, development supervisor 
in charge of pilot plants at Barber- 
ton. Joined the company in 1946. 
Northeastern graduate. 


President of the Gi- 
vaudan Corp. and its affiliate com- 
panies, Givaudan-Delawanna, Gi- 
vaudan Flavors Inc., Sindar Corp. 
and Givaudan-Foreign, Inc. Has 
been executive vice president since 
1947. 


| Amold O. Beckman. Appointed to 


| Nathaniel Willis. Manager of quality 


| Paul Logue. Chairman of the Manu- 
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the board of trustees of the Calli- 
fornia Institute of Technology, 
Pasadena. President and founder of 
Beckman Instruments, Inc. 


control, Logo, Inc., Chicago. Came 
to the company in 1951 from the 
Argonne National Laboratories. 
Studied at Penn State and Illinois 
Institute of Technology. 


facturing Chemists’ Assn.’s com- 
mittee on chemicals in foods. Asso- 
ciated with Monsanto Chemical 
Co. New members appointed to 
this committee: Harry A. Kuhn, 
Allied Chemical & Dye Corp;; Paul 
D. V. Manning, International Min- 
erals & Chemical Corp.; Rothe 
Weigel, Victor Chemical Works; 
Emest W. Reid, Corn Products 
Refining Co. 


| Ronald Barraclough. Assistant man- 


ager of the Petrolia, Pa., plant of 
the chemical division of Koppers 
Co. Has been manager of the com- 
pany’s Seaboard chemical plant 
since 1947. Joined Koppers in 1941 
as a research cadet at the Kearney, 
N. J., plant. Studied at Pennsyl- 
vania State College. New manager 










































i 


sulfuric acid (66 baume) 
ab Aciaohiltrelals Ti lidelamdallelals (om 
Tei lolalelamdalielaler-) 
caustic potash dimethyl sulfate 
mixed acid 


ela ololalohicmoh mm olehecl ia) 


Safe travel <iliaeal 


babaelalitlisMedchidelaaliclate l= 


for Corrosive and poisonous 
Chemicals ethyl chloride 


alaMeachideldaliclatel= 


benzyl chloride 


Do you ship out chemical products such as these? 


Then you'll want to protect them enroute with 
Hackney Two-Piece Acid Drums—the chemical 
containers specially designed for products requir- 
ing special handling. 

Formed from two seamless cold drawn shells 
joined by a single circumferential weld—have no 
chime or longitudinal seams—no sharp corners or 
deep crevices on the inside. Scientifically stress 
relieved after welding and forming. Sturdily con- 
structed for long life with heavy rolling hoops, 
forged spuds and reinforced ‘chime protectors. 


Write today for the new Hackney Drum 
and Barrel Catalog. 


PRESSED STEEL TANK COMPANY 

Manufacturer of Hackney Produds 
1447 S$. 66th St., Milwaukee 14 ¢ 1325 Vanéerbilt Concourse Bidg., New 
York 17 * 203 Hanne Bidg., Cleveland 15 « 936W. Peachtree $t., N.W., Room 


113, Atlante 3 « 208 S$. LaSalle $t., Room 792, Chicage 4 « 553 Roosevelt 
Bidg., Los Angeles 17 « 18 W. 43rd $1, Room 15, Kansas City 11, Mo. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Do you want belt conveyors coming into the silo roof? Discharge 
buckets or tunnels in the base? Your new or remodeled storage sys- 
tem can be MARIETTA-engineered with almost any kind of delivery 
system to meet your particular needs. 

These concrete stave silos are built to support heavy equipment 
loads such as conveyors, shaker screens or collectors on the top or 
on the sides. 


Whatever the materials you store and handle, MARIETTA concrete 
silos will improve your operations, cut your costs, give you perma- 
nent, yet flexible storage facilities. Write today for recommenda- 
tions, installation case histories. 


THE MARIETTA CONCRETE CORP. 


MARIETTA, OHIO 


501 Fifth Ave., New York 17, N. Y. 
Pulaski Hwy. at Race Rd., Baltimore 21, Md. 
805 Bessemer Bidg., Pittsburgh 22, Pa. 

















Get the most out of your Spraying Equipment with minimum power... 
with efficient spraying. 

Use Yarway Nozzles. No internal vanes or other restrictions to clog or 
i hinder flow. Two types—Yarway Involute-type producing a fine hollow 
spray with minimum energy loss, and Yarway Fan-type producing a flat 
fan-shaped spray with time-saving slicing action for cleaning. 

Wide range of standard sizes and capacities. Cast or machined from solid 
bar stock. 


‘ Thousands in use. Write for Bulletin N-616. 


YAR WAY SPRAY NOZZLES 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphio 18, Pa. 


ie 








NAMES IN THE News, cout. . . 


of the company’s Kearney plant: 
G. K. McDonald who has been gen- 
eral foreman at the Seaboard plant 
since 1947. Joined the company in 
1946, Graduate of Westminister 
College. 


Gene M. Wild. Biochemist, antibi- 
otics manufacturing and develop- 
ment division, Eli Lilly and Co. 
Doctorate from Iowa State College. 


Jackson V. Vernon. Vice president 
of Food Machinery & Chemical 
Corp., San Jose, Calif. He is head 
of the corporation’s Niagara Chemi- 
cal Div. and has been associated 
with it since 1923. 





4 


J. V. Vernon G. E. Temple 
George E. Temple. Vice president 
and general manager of Catalytic 
Construction of Canada, Ltd., with 
headquarters at Sarnia, Ont. Previ- 
ously with the Anglo-Iranian Oil 
Co. for 16 years, most recently as 
assistant works manager at Abadan. 


Harold M. Coleman and Morgan W. 
Rider. Assistant supervisors, chem- 
istry and chemical engineering de- 
partment, Armour Research Found- 
ation. Mr. Coleman was formerly 
a research scientist at Armour and 
Co., Chicago; Mr. Rider was chem- 
ist in charge of research for the 
U.S. Rubber Co. in Penang, Malay. 
New research chemical engineer 
for the foundation: Frank Lerman, 
Formerly director of bio engineer- 
ing for the VioBin Corp., Monti- 
cello, Il 


Charles Leet. Manager of the Bay- 
onne, N. J., refinery of Esso’s manu- 
facturing department. Has been 
assistant general manager of the com- 
pany’s Baton Rouge refinery since 
1950. Came to the Baton Rouge 
refinery in 1931 as chemical engi- 
neer. New assistant general man- 
ager at Baton Rouge: J. P. Warner 
who has been general superin- 
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tendent. New general superintend- 
ent: F. A. L. Holloway, formerly 


/ 
head of the technical division. His ynel & Chemical Resistance 


successor: G. R. Murrell, former 


read of the petroleum peduets di Increases Wear-Life, Cuts Costs 


Davis E. Buchels, Jr. From techni- | of I ndustrial Clothing 


cal assistant in the soda ash section 
to supervisor of the caustic section 
at the Baton Rouge plant of Solvay 
Process Div., Allied Chemical & 
Dye Corp. Joined the company in 
1948. Chemical engineering grad- 
uate of Louisiana State University. 


DYNEL industrial clothing has 
outworn that of other fibers in the same 
John D. Roberts. From associate pro- . ‘ service by as much as 10 to 1. 
fessor of organic chemistry at MIT . “. DYNEL’S inherent chemical resistance 
to professor of organic chemistry at ' ... good strength—wet or dry... . 
California Institute of Technology. ren high abrasion resistance asaure 


ly | laundry life. 
James B. Auston. Chairman of the saci ate Starter 


committee on chemical warfare, 
Dept of Defense research and de- 
velopment board. Director of re- 
search and chief of United States 
Steel Co.’s research laboratory at 
Kearny, N. J. 





Walter G. McBumey. ‘Technical di- 

rector at the Niagara Falls, Ont., In jackets, trousers, lab aprons 
plant of North American Cyanamid and sox, DYNEL offers 

Ltd. Since joining the company in 
1924 he has done research for 
Cyanamid in several European 
countries, studying and evaluating 
various process and manufacturing 
methods. Plant manager at the Ni- 
agara Falls plant: Thomas P. Tur- 

: ax woneice shania 
Naess Fale Nee York pcealage ACTION OF SOME CHEMICALS ON DYNEL (24 hour immersion) 


Stauffer Chemical Co. before com- Loss in Streng! 
H ahs me) Acids Conc, Temp. Appearance Warp 
ing to Cyanamid in 1952. Sulfuric 70% , Ne effect 8.8% 
Hydrochloric 38% ~ —_ 
. . Hydrofivoric 50% lo effec 
John M. High. Sales manager, insula- Nitric 40% No effect 


tion division, Mundet Cork Corp., | Bases 
North Bergen, N. J. Has been with Sediuin Hydronide 00% i aap ne 


: Ammonium Hydroxide 28% No effect 
the Ruberoid Co. since 1934. Ontdiiins heen 


Chemical engineering graduate of Hydrogen Peroxide 30% Slight bleaching 
; 4 a Sodium Hypochlorite Commercial No effect Ni 
the University of Pennsylvania. 


increased use economy. They 
may be cleaned or decontam- 
inated in acids without harm. 


‘ 


Solvents 
sia ss Ethyl Alcohol 100% c No effect 
William L. Garbrecht. Organic chem- Perchlorethylene 100% No effect 
7 ; i i Deodorized Kerosene 100% No effect 
ist in the organic chemical develop- Cilasas 100% , Slight bleaching 32% 


ment department, Eli Lilly and Co., 


Indianapolis. Doctorate in organic Performance Will Tell r 
chemistry from Michigan State. 
I’?'s DYNEL 


Textile Fibers Dept. 
Carbide and Cateen Chemicals Compony 
A Division of Union Carbide and Saas Corp. UCC 
30 East 42nd Street, New York 17, New York 
Please send me 
The DYNEL ‘Chemical Resistonce Folder 
A list of manufacturers of DYNEX industrial clothing 


Donald D. MacFarlane. President of 
Michigan Chemical Corp. Con- 
tinues as chairman of the board. 


l 

| 

! 
Unaffected by most ! 
chemicals | 
Will not support 
combustion 
Washable—won’t shrink or | 
stretch j 
J 

| 


Jasper P. Scott. Executive director of 
operations planning, Eli Lilly and 
Co. Previous Lilly jobs: research 


chemist, assistant director of re- Strong—wet or dry 
search development, director of 
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Count on MODEL TA when you 
want £24/ mixing 


TWIN-SHAFT 
MIXER KETTLE 


AGITATOR 
PARTS 
INSTANTLY 
REMOVABLE 





4555 W 


CHURCH 


GROEN 2-SHAFT AGITATORS 
GIVE TOP EFFICIENCY 


NEW YORK 





MODEL TA-RA is a 
special combination of 
our Model TA Twin 
Shaft and our Single 
Shaft RA Model. Has 
variable speed drive 

. extra-high speed 
Rota-Therm steam jac- 
ket . . . and all equip- 
ment for excellence in 
every kind of mixing 
from violent whipping 
to simple _ stirring, 
scraping or swirling 
actions. Write for de- 
tails now. 


Armitage Ave., CHICAGO 39, ILL. 


7 FRONT STREET 
SAN FRANCISCO 11 





Whether you use these temperature respon- 
sive resistors in standard or special models, 
you can be sure of this. They'll match your 
needs for resistance values, size, temperature 
coefficient, mountings and quality. Made in 
our own plant under carefully controlled 
conditions, Bendix-Friez Thermistors know 


no equal. 


STANDARD TYPES FOR IMMEDIATE DELIVERY 








Size (inches) 


@ +30°C. 


@ °C. 


@ —30°C. 





140x 75 


45.0 ohms 


86 ohms 


194 ohms 





040 x 1.5 


12,250 ohms 


26,200 ohms 


65,340 ohms 





018 x 1.5 


35,000 ohms 


82,290 ohms 


| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


Judson G. Brown 


NAMES IN THE News, cont. . . 


scientific contacts, director of the 
functional coordination division. 
Joined the company in 1920. 


E. V. Watts. Assistant director of 


production, General Petroleum 
Corp. New manager of field opera- 
tions: B. H. Robinson. 


| Judson G. Brown. Chemical engineer 


for Virginia-Carolina Chemical 
Corp., Richmond, Va. Previously, 
section leader in charge of AEC 
project for International Minerals 
and Chemical Corp. Chemical en- 
gineering graduate of the University 
of Michigan. 


Kenneth Klipstein 


| Kenneth H. Klipstein. The 1953 


medalist for the annual award con- 
ferred by CCDA for outstanding 
accomplishment in commercial 
chemical development. Assistant 
general manager and head of the 
technical department of the Calco 
Chemical Div. of American Cyana- 
mid, Bound Brook, N. J. With 
Calco since 1933. 


Francis T. Letchfield. New member 


| 


of the board of directors, Oliver 
United Filters Inc., San Francisco. 
Consulting engineer and assistant 
vice president of Wells Fargo Bank 
& Union Trust Co. with which he 
has been associated since 1926. 
Graduate of the University of 
Michigan. 


| Wilbur E, Kelley. Vice president in 


charge of engineering, Catalytic 
Construction Co, Has been man- 
ager of the New York operations 
office of the AEC since 1947, Doc- 
torate from the University of Louis- 
ville. 




















229,600 ohms 





R. W. Faulk. Superintendent of the 
Norco Refinery, Shell Oil Co. Since 
1951, manager of the manufactur- 
ing department for Shell Oil Co. of 
Canada. Began his career with Shell 


Write for details. 


FRIEZ INSTRUMENT DIVISION of .. 
1418 Tayler Avenve, BALTIMORE 4, MARYLAND 


get le Cee ee ee 
fitth Avenve, New York 11, N. Y. 
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apo 1" 


Corrodent 
PRIMARY CONSTITUENT 


Aluminum sulfate 
plus alumina 


REMARKS 


——— Typical Results on 
Corrosion-Control Problems where 


(Carpenter STAINLESS ** 20 is used 


PROCESS 


Mfg. of aluminum sulfate. 


RATING 


Excellent, no sign of pitting 
after 35 working days. 





Concentrated 
chlorine solution 


Type 304 pitted. No, 20 
satisfactory. 





Fluoborate Plating 
Solutions 


Electroplating copper, 
zinc, etc, 


Recommended for use in any 
of the commercial fivoborate 
plating solutions. 





Maleic acid 


30% concentration 


Excellent (better than Type 
316). 





Phosphoric acid 


5% sulfuric 
some hydrofluoric boiling 
acid at 135°C. 


Op phosphoric 


Excellent. Corrosion rate 
obtained: .0180 IPY. 





Sulfuric acid 


15/50% H2SOx at 
room temperature 


Nozzle for filling storage 
batteries. 


Excellent. 





Sulfuric acid 


2 to 3% H2SO4 room 
temperature to boiling 


Pickling tank. 


Under severe working condi- 
tions Carpenter Stainless No. 
20 showed no appreciable 
loss of weight due to corro- 
sion (.00012 IPY). 





Sulfuric acid 


93% H2SOx saturated 
with sulfur dioxide 


Excellent. Negligible corrosion 
rate (.00006 IPY). 





Sulfuric acid 


1% to 105% 
H2SO4 


Die manufacturing. 
Heat exchanger coils, 


Approx, 8 times as resistant as 
lead. Expected equipment life 
4 years with Stainless No. 20. 





Sulfuric acid 


10% solution 
140/160°F. 


Acid dip pickling process, 


Excellent. 





Wet Chlorine Gas 


Not recommended, 








Zinc Phosphate 





Solution contained approx. 
5% sodium chloride at 
180°F. 








Estimated life 10 to 30 times 
that of Type 302 or 304, 
Total exposure during test: 
460 hours. 





While the production of Stainless No. 20 is controlled by Government 
Regulations, you may be able to obtain N.P.A. approval of its use, 
depending on the nature of your job. Meantime, write on your Company 
letterhead for the No. 20 booklet. THE CARPENTER STEEL CO., 

127 W. Bern St., Reading, Pa. 


larp 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.— 
Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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inless No. 20 





“CARSTEELCO” 
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CHEMICAL Names iw THz News, cont. . . 
Te MICRO-FLEX ncroroing PUMPS | Os sons voce 0 

UNIQUE DESIGN 

444 CLAS | Paul W. Atwood. President of Union 


Chemical engineering graduate of 
| Southwestern Louisiana Institute. 


| Bay State Chemical Co., Cam- 
IMPORTANT ADVANTAGES bridge, Mass. Formerly vice presi- 

| dent and director of Stewart Doug- 
all and Associates Inc., management 
consultants in New York. New 
director of new product develop- 
ment; Roland D. Earle. 





. All liquid in the cylinder is displaced at every stroke. 


. Variable delivery—stroke readily adjustoble while pump is William Doering Recipient of the 
running. Locking nut maintains stroke adjustment. | rin i “ 
ACS award in pure chemistry. Pro- 
fessor of chemistry at Yale who 
helped to synthesize quinine. 





. Stroke adjustment indicating scale is stationary and legible 
AMINCO while pump ‘is running. 


SUPERPRESSURE . Stainless steel piston and cylinder assemblies for 7500, | 
PRODUCTS 15,000, and 30,000 psi working pressures are interchangeable 
REACTION VESSELS in the same pump frame. Simplex and duplex styles. | Charles E. Wilson. Chairman of the 
VALVES © FITTINGS . Piston reciprocated by positive mechanical linkage to crank | executive committee of the board of 
pig vse teen ag arm—does not rely on return spring. | directors of W. R. Grace & Co. 
INSTRUMENTS . Check valves removed easily for cleaning or replacement. Became associated with Grace as 8 
DEAD-WEIGHT GAGES director and consultant early in 
PILOT PLANTS WRITE FOR BULLETIN 4061-D 1952. Had been with General Elec- 
Described in Cat. 406-0 tric for 51 years working his way 


from office boy to president. 


since 119 ing NUMERAL | Hoch W. Gry. Labortn dtr 


Iver Spring, Mar e In Metropolitan Washington, D. C textile fibers department’s pioneer- 
ing research division, Du Pont. His 
successor as research supervisor in 
the chemical department at the 


“See o a Wilmington experimental station: 
EPPENBACH fee Allan K. Schneider who has been a 


es oo senior research worker at the sta- 
EQUIPMENT | |i 


Kenneth C. Vincent. Supervisor of 


HOMOGENIZING EQUIPMENT ay 4 7 y “J “| extraction metallurgy, Armour Re- 


be search Foundation: Has been chief 
FOR VACUUM OR ‘ Bide metallurgist for the Baroid Sales 
PRESSURE OPERATION Wee, ares ‘: Div. of National Lead Co., Hous- 


WITH THE ie i ton, Tex. 
EPPENBACH be 4 John Condry. Assistant laboratory di- 
" ”" = ae. | rector, eastern division, Standard- 
AGI MIXER ee : Toch Chemicals, Inc. Has been a 
Afferding advantages of . > senior chemist in the company’s 
paddle mixing and high z laboratories. 
speed homogenizing in one a : 
» compact installation. > aA | Setrak K. Derderian. Assistant gen- 
ce uae eral manager, Metal Hydrides Inc., 
MANUFACTURED | Beverly, Mass. With the organiza- 
IN ANY STYLE tion since 1943. Graduate of Bates 
OR SIZE | College. 


q installed in a gees Big kettle TO FIT YOUR 


atmospherically, under or Ralph I. Dunlap. Assistant director 
- nd furnished : plete ‘for rire rod ect ot eo areomitine hee of research, Monsanto’s plastics di- 
Write for Circular 40. 1 7 aon 


vision in Springfield. Joined the 
ADMIRAL TOOL & DIE CO., INC. | ist Promote to sioup inde inte 


8 research department in 1946. Be- 
45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK came an operating superintendent 
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in the production department, 
1941. In 1952, group leader in 
charge of styrene research, research 
department. Doctorate from Co- 
lumbia. 








Wilhelm Gruber. On the staff of the 
British Columbia Research Coun- 
cil. Formerly professor of chemistry 
at the University of Vienna. 





Dan M. Guy. Director technical serv- 
ice of the newly organized product 
application division of Ethyl Corp. 
Head of engineering research: Har- 
old Gibson. 







W. R. Crute. A vice president of 
Champion Paper & Fibre Co. Di- 
vision manager of the company’s 
Texas operations since the plant 
was built in 1937. 









research at the Philadelphia head- 
quarters of E. F. Houghton & Co. 
Has been a research chemist at the 
GE chemical division in Pittsfield, 
Mass., since 1944. 


Isadore Perlman. Recipient of the 
California section award of ACS. 
Since 1949, professor of chemistry 
at the University of California. He 
is on the staff of the university’s 
radiation laboratory at Berkeley. 


Beret S. Swanson. Executive officer, 
chemical engineering department, 
Illinois Institute of Technology. 
Has been assistant professor of 
chemical engineering since 1948. 
Doctorate from the Institute. 


T. Wayne Warren, Supervisor of re- 
search in refinery technology at the 
Detroit research laboratories of Ethyl 
Corp. Has been on leave of absence 
from Humble Oil and Refining’s 
technical service division to serve 
as an aviation fuels specialist for 
PAD in Washington. Graduate of 
the University of Texas. 


Paul M. Dean. Retires as head of the 
chemistry department at the Uni- 
versity of Colorado. Has been a 
member of the faculty for 43 
years. Doctorate from the Uni- 
versity of Illinois. 


C. Ame Arenberg. Physical chemist 
at Armour Research Foundation. 
Formerly technical research adviser 


Kurt C. Fisch. Supervisor of organic | 









Provides _ 
__ The Solution... 






































...For Your 


AIR HANDLING 


Problems 


W HETHER you require the removal of fumes, vapors, refuse 
—conveying of materials—air cleaning—or any other phase of 
plant or laboratory air handling, BAYLEY engineers may be relied 
upon to help you achieve the desired results. And BAYLEY Air 
Handling Equipment, properly designed and selected, will deliver 
trouble-free, ever-dependable service year after year. This fact is 
proved by the effective performance of BAYLEY Equipment in 
a wide field of industrial and technical applications. 


e CENTRIFUGAL FANS 
e AIR WASHERS 
e BLAST HEATERS 


CHECK THE COUPON, below, for 
data and bulletins covering BAYLEY 
Air Handling Equipment of interest to 
you. 





BLOWER COMPANY 


MILWAUKEE 
Engineered Air Handling Equipment 


BAYLEY BLOWER Co. 
1823 S$. 66th St., Milwaukee 14, Wis. 
Please send illustrated bulletins covering Bayley Equipment for: 
(C0 Industrial Exhaust (J Pneumatic Conveying 
(C0 Process Conditioning C) High Temperature 


Type “EX” ja 


Fan 








to the Catalytic Construction Co., 
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SEND FOR PSC 


BUBBLE CAP 


BULLETIN 21 


Largest Compilation of Engineering Data. 
Lists 200 Styles Furnished Without Die Cost. 


This stendasd reference contains complete 
specification information for over 200 
standard styles of bubble caps and risers. 
Also drewings for ese in determining 
methods of tray assembly. All styles list- 


ed in Bulletin 21 are furnished promptly, 
without die cost, and in any alloy to meet 
your coking or corrosion problems. Special 
caps gladly designed; 
write as to your needs, 


THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. 


Custon Fabricators for the Process industries Since 1928. Send Your Blue Prints 





SAVINGS FLOW 
SPLDIAY 


PIPE SYSTEM 


EVERYTHING FOR A 


FACTORY PACKAGED 
PIPE COUPLINGS—FITTINGS 
VALVES—-ACCESSORIES 
LIGHTWEIGHT, LABOR SAVING 


i iate installation 
by one unskilled man. 2‘ to 30 
©. d. black or geivanized. Ready 
to lay—without delay. 
Complete inventory of all in- 
dustrial Pipe, Valves, Fittings, 
and Flanges. 


ALBERT 


COMPLETE PORTABLE 
PIPE SYSTEM 


SPECIALISTS IN PREFABRICATED PIPING 
SEND COUPON NOW! 
ALBERT PIPE SUPPLY CO., 
Berry ot N. 13th S$t., Soin ti, N. Y¥. 
Please send free booklet describing your 
-Lay System and services: 
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Philadelphia, Pa. Studied at the 
Illinois Institute of Technology 
and the University of Chicago. 


Reynold C. Fuson. Recipient of the 
William H. Nichols Medal of the 
ACS’s New York section. A pro- 
fessor at the University of Illinois, 
he is an authority on the chemistry 
of mustard gas and the synthesis 
of anti-malarial drugs. 


Cyril S. Taylor. Retired after 23 years 
chief of the physical chemistry di- 
vision, Aluminum Research Labo- 
ratories, New Kensington, Pa. 


Walter A. Naumer. President of Py- 
rofax Gas Co., New York. With 
the company since its inception in 
1926. Has been a vice president 
since 1950. 


OBITUARIES 


Gregory P. Baxter, 76, chairman of 
the chemistry department at Har- 
vard from 1911 to 1932, died at 
Cambridge, Mass., February 10. 


Luis H. Bartlett, head of the chemical 


engineering department at Okla- 
homa A & M, died on February 
16. Prior to coming to A&M in 
1951, he was on the faculty of 
Louisiana State University and had 
served as director of the engineer- 
ing experiment station at the Uni- 
versity of Texas. 


O. Eugene Shostrom, 58, chemist for 
the National Canners’ Assn. at 
Seattle died there February 2. He 
had been with the group for 34 
years. 


Russell W. Millar, 57, chief of the 
chemical engineering division of 
the Shell Development Co., Emery- 
ville, Calif., died February 25. 


Raymond J. Lakey, 34, vice president 
and chief engineer of Shea Chemi- 
cal Corp., died February 26. 


Charles L. Wakelee, 39, works man- 
ager of the Nyotex Chemical Co., 
Green’s Bayou, Tex., died Febru- 
ary 26. 


Wayman B. Jefferson, 33, Texas Co. 


chemical engineer, died in Port 
Arthur, Tex., March. 2. 
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ELLIOTT 
Centrifugal 


BLOWERS 


ELLIOTT CENTRIFUGAL BLOWERS pull) brine- 
saturated air for the U. S. Potash Com- 
pany in separating potassium chloride 
from sodium chloride and other impurities 
Photos show part of the line of eleven 
blowers, all still going strong, alfhough 
the original units have served since 1932 
Each blower is rated 12,640 inlet cfm 
with an inlet pressure of about 23.0 in 
Hg, absolute, discharging to atmosphere 
(barometer 26.5 in. Hg) and is driven at 
3670 rpm by an Elliott steam turbine de- 
veloping 160 hp 


RESID ed ee # 





Species 
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Operation is non-stop 363 days per year, handling 
air that is saturated with brine resulting from the 
hot solution leaching process used in separating po- 
tassium chloride from the sodium chloride and other 
impurities with which it is found. After crystalliza- 
tion of the potassium chloride in the solution, it is 
filtered, during which the Elliott blowers located at 
the suction end of the filters draw heated air through 
the filter drums. The possible corrosive action of the 
brine-laden air is minimized by impellers of special 
alloy. 

It is significant that twenty years of this rigorous 
service, with only occasional outage for mainte- 
nance, has no terrors for Elliott blowers. The orig- 
inal unit is still going strong. 

For complete data on Elliott blowers, contact your 
local Elliott engineer, or write Elliott Company, 
Jeannette, Pa. 


ELLIOTT Company 


Centrifugal Blower Department 
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DIRECT GAS-FIRED 


air heaters 


Chemical Industry 


SCROLL TYPE AIR HEAT- 
ERS utilize the most efficient 
method of heating air or other 
gases by mixing the products 
of combustion directly with 
the air to be heated. 


COMPLETE COMBUSTION 
assures that only small amounts 
of nitrogen, carbon dioxide, 
and water vapor are added. 
These compact heaters can be 
designed to operate against 
back pressures if required. Di- 
rect air heaters are available in 
68 standard sizes with heat in- 
uts from 250,000 to 6 million 
tu per hour. 


HAVE YOU AN APPLICA- 
TION? There are innumerable 
applications to which ‘Surface’ 
Air Heaters can be put in the 
chemical processing industries. 
Perhaps unknowingly you have 
one. Write for information. 


SURFACE COMBUSTION 


athabar sso 





TOLEDO 1, ONO 





() Send me further information on Air 
Heaters. CE-8H 














Ssudustriial Noles 


NEW NAMES 


Midwest Piping and Supply Co. has 
changed its name to Midwest Piping 
Co. because its major business now, 
instead of supply, is the fabrication 
and installation of piping and manu- 
facture of welding fittings. 





Harmon Color Works, a division of 
B. F. Goodrich Co. has been con- 
solidated with the B. F. Goodrich 
Chemical Co. division and will 
henceforth be known by that name. 


NEW LINES 


Stepan Chemical Co., Chicago— 
Higher fatty alcohols from tallow 
and other fats and oils to be called 
Makanols. A semi-works unit utiliz- 
ing the sodium reduction process 
has been erected and limited pro- 
duction is under way. 


Co-Polymer Chemicals, Inc., Detroit 
—Epoxy maintenance coatings to be 
known as Epoxyn Enamels. 


Kraloy Plastic Pipe Co., Los Angeles 
—A new rigid vinyl plastic pipe 
shown here used as a cooling sys- 
tem for a waste water disposal line. 
The pipe is reported to be able to 
handle corrosive chemicals a 500 psi. 
working pressure, 77 deg. F. 


Cox & Co.—A heating tape said to be 
the first on the market with a unique 
wrap around feature for application 
on pipes, tubing and fittings. Dis- 
tribution is to be handled by Air 
Associates, Inc., Teterboro, N. J. 


Atlas Mineral Products Co., Mertz- 
town, Pa.—Plastic pipe based on 





WANT THIS 


NEW CATALOG; 
wew ASW AQ caraioc 


Describes Scores of Solenoid Valves 


New Valve Catalog No. 24 brings you up-to-date on the extensive 
ASCO line of Solenoid Valves (list prices are included). New valves 
developed and put on the market recently are described 

in detail for the first time. One of these is: 


Bulletins 8262 and 8314 


Size 2@ 


These two are just examples of new valve data. If you have any 
need for controlling the flow of iiquids or gases in the equip- 
ment you are designing or operating, you should find this 
up-to-date ASCO Valve Catalog useful.Want a copy? Just drop 
us a note or call up and let us know. We'll be glad to send it 
fo you...and extras for your associates if you desire. 


EXPLOSION. PROOF 


us locations. 


Y also available, 








of Electromagnetic Controls in- 
cluding Automatic Transfer 
Switches, Remote Control Switches, 
Contactors, Relays, and complete 
Control Panels. 











V.53.1 


To thousands of satisfied users, ASCO and Solenoid Valves are synonymous, 


Automatic Switch Co. 


381 LAKESIDE AVENUE + ORANGE, NEW JERSEY 


May 1953—CuemicaL ENGINEERING 









high impact styrene in sizes rang- 
ing from 4 to 6 in., outer diameter. 


sizes up to 2 in. 
reinforced polyster sheets in sizes 
up to +4 by 84 ft. and in a variety 


of thicknesses. 


Atlas Mineral Products Co., Mertz- 





‘ which is said to be satisfactory for 


tures up to 195 deg. F. 


rosion-resisting valves and heat and 
acid-resisting castings through pur- 


Equipment Development Co., Mont- 
clair, N. J.—Filtration equipment 


cong, N. J., which will manufac- 
ture and stock filtration units and 
parts. 


Verona Chemical Co., Newark, N. J. 


intermediates and auxiliary products 
which will be sold by its new divi- 
sion, Verona Dyestuffs, Union, 
N. J. 


NEW REPRESENTATIVES 
Fine Organics, Inc., New York, has 


Wichita, Kans., as its exclusive sell- 
ing agents for its aviation-industrial 
line in the states of Kansas, Okla- 
homa and Missouri. 


Coleman Engineering Co., Los An- 
geles, manufacturers of an electro- 
mechanical shaft position indicator 
used in readout systems where data 
are presented for visual reference, 
has appointed Beckman Instrument 


new products. 


John B. Moore Corp., Nutley, N. J., 
has appointed new sales representa- 
tives for two territories. They are 
the Caldwell Chemical Co., New 
York, for eastern New York and 
Long Island and the James B. 

Schooler Co., Kansas City, Mo., 
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Threaded fittings are available in | 


Strick Co., Philadelphia—Fiber glass | 


town, Pa.—Armored pipe available | 
in sizes up to 6 in. O. D. This | 
wedding of thermoplastic and | 
thermosetting pipe yields a unit 

most corrosive solutions at tempera- | 


National Lead Co., New York—Cor- | 


chase of Pioneer Alloy Products Div. | 


which it will design, engineer and | 
sell through an agreement with | 
Sintering Machinery Corp., Net- | 


—Imported and domestic dyestuffs, | 


appointed Standard Products, Inc., | 


Co. as national distributors for their | 






































Kathahar 


helps GOODFVYEAR Hireraft Coup 






































HEATING COIL PLENIGLAS 
FREON 2 |} (FOR WINTER a 
FaTER Stoo uaa OPERATION) ROO! 
FRESH AIR #250-BLT BLOWER 
300 CFM 2500 CFM PACKAGE] 2500 CFM OF 
95F 130 GR/LB 7aF azcrnB| YNIT Issr i3cRiB ( } beg 
52% RH 27 % RH 20 % RH 
475 LesHR oF _ 
ood 72 LBB OF 
(J 25 PSIG STEAM _ 
riter A\ hah ate 
RETURN AIR 2200 CFM 
70 F iS GRAB 15% RH 





Above—Laminated Plexiglas aircraft canopy used on B-47, ‘This is followed 
by aschematic flow diagram of air conditioning system for storage room. 


 -JOF 15% R.H. MAINTAINED YEAR ROUND 
PROTECTS LAMINATED PLEXIGLAS! 


Laminated butyral-acrylic Plexiglas is mighty allergic to humid- 
ity. This is critical in the production of aircraft canopies such as 
made for B-47 bombers by Goodyear Aircraft. Without controlled 
humidity storage conditions, absorbed moisture vaporizes during 
| high temperature forming and causes bubbles which a 
optical clarity . . . create distortions. One flaw of this nature coul 
cause the scrapping of a canopy costing up to $1500. : 

However, by utilizing comune a8 — —— badbor 

las storeroom, Goodyear is able to produce crystal c opi 
of high quality. This air is delivered by a KATHABAR Humidity 
Conditioning unit. Conditions in this room are maintained at 
70F with 15 per cent R. H. 


~ Gunrace COMBUSTION 













\n« TOLEDO 1/0H10 


rt 


—— a A ST lm | 





(] Send me case histories and complete information on Kathabar 
| 0 humidity conditioning equipment. 


(J Send me information on .s+sseeseeres bed ebbananceveawentie 
(Write here any special humidity problems you may have.) 


Nam@cccccccvevoveveeseevsereeseeesreues eeeeeeerereeee Seeeeeeee 


COMPANY. se ceredsccersseeesserrssssserorers eeeeees eee ee rereneee 


DAVIS 
Solenoid 


VALVES 


Here is a valve that’s built to handle tough 
jobs. ly sealed valve mechanism makes 
for safe handling of toxic or inflammable fluids 
or gases. Self-cleaning design due to simple 
interior large port area and downward outlet 
that allows natural gravity flow. Also has ex- 
plosion for coil, renewable valve 
disc and visible action, Ideal for accurate con- 
trol of fluids under tough conditions. Less 
maintenance required and longer, more eco- 
nomical service. 


Davis No. 93 is a self-contained, pilot operated, 
single seoted, tight closing valve, built with 
full port opening to insure maximum flow with 
minimum pressure drop. Action is visible—may 
be operated by hand if current fails, Renewable 
valve disc. Sizes 44" to 4”. Suitable for control 
service on steam, air, gas, water or oil lines. 


2539 S. Washtenaw Avenue 
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AVIS Solenoid Valves are en- 
gineered to handle your tough- 
est control jobs. Don’t confuse 
them with ordinary commercial 
types. Davis guarantees satisfac- 
tion! The Davis Solenoid line is 
complete—standard and special de- 
signs are available for many difter- 
ent kinds of control applications. 
The Davis engineering depart- 
ment is always ready to help you 
solve any problems regarding the 
use of solenoid valves. When you 
submit your problem, give us,com- 
plete information so that the proper 
valve may be selected for the serv- 
ice. State the size of valve, pattern 
(globe or angle), nature of fluid or 
gas, temperature, maximum and 
minimum pressures, service use, 
whether valve is to be open or 
closed when energized, standard or 
explosion proof solenoid box and 
current characteristics. 


WRITE FOR A COPY 
OF THIS BULLETIN 


Complete details and specifica- 
tions on Davis’ complete line 
of solenoid valves. Includes in- 
formation on operation, appli- 
cations and valves recommend- 
ed for various : 
kinds of serv- 

ice. 


Chicago, Ilinois 








INpusTRIAL Notes, cont. . . 


for Kansas, Oklahoma and western 
Missouri. 


Bell Mineral Corp., West Paris, Me., 


which produces high quality grades 
of feldspar, has appointed Whit- 
taker, Clark & Daniels, Inc., New 
York as its eastern sales representa- 
tive. 


Rust-Oleum Corp., ‘Evanston, III. 
manufacturer of rust preventives, 
has appointed two new distributors: 
Clark-Fontana Paint Co., Washing- 
ton, D. C., and Empire Supply Co., 
Jamestown, N. D. 


Surface Combustion Corp., Toledo, 
has appointed Economy Equipment 
Co., St. Louis, Mo., as agents for 
the sale of standard industrial equip- 
ment in Missouri, Kansas and 
southern Illinois. 


Schwartz Chemical Co., New York, 
has appointed Plastic Materials 
Supply Co., Temple City, Calif., as 
its West Coast distributor. 


Orr & Sembower, Inc., Reading, Pa., 
manufacturer of packaged automatic 
boilers, has appointed Young- 
Streeter Co., Indianapolis, as its 
representative. 


NEW LOCATIONS 


Furane Plastics Inc. has moved to a 
new Los Angeles location at 4516 
Brazil St. 


Barco Mfg. Co. has moved all its 
manufacturing and business opera- 
tions to Barrington, Ill. A manu- 
facturer of flexible joints for piping 
in industry, the company was 
formerly in Chicago. 


Beckman Instruments, Inc. will move 
to a new $2 million plant between 
Ocean Ave. and Imperial Blvd., 
South Pasadena, Calif. The plant 
will be completed by mid-summer. 


Nuodex Products Co. has moved its 
executive and administrative offices 
to 1 Virginia St., Newark, N. J. 


NEW COMPANIES 


Dixon Sintaloy, Inc., Stamford, Conn., 
to make powdered metallurgy parts 
involving a wide range of steel, semi- 
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How far down, Sir? . 


The industrial front is getting colder all the time. Newer processes — 
the manufacture of synthetics, for example — demand temperatures as low 
as minus 100 F, And minus 125 F. And even to minus 180 F. 


The Carrier Centrifugal Refrigerating Machine is the perfect answer 
to such problems. It specializes in directly chilling any liquid, or condensing 
any vapor, at temperature levels down that far, 


Here’s how flexible the Carrier Centrifugal is. At ordinary tempera- 
tures it cools water or other liquids with two-stage compressors. At lower 
temperatures it chills brines with three stages. And if you're chilling 
chemical brines or liquefying vapors at ultra-low temperatures, the Carrier 
Centrifugal adapts to series staging or cascading. In short, all conceivable 
ranges can be covered by a Carrier Centrifugal. 


So how far down do you want to go? The Carrier Centrifugal Refrigerat- 
ing Machine, available in a complete range of sizes to 2500 tons capacity, 
will take you there efficiently and economically. 


And P. S.— during the past 30 years we've made 2500 multi-stage 
centrifugals, a lot more than anyone else. And each one of them is backed 
up with the largest, most experienced national service organization in the 
business. That’s important. 

Want more information? Just check with the Carrier office nearest 
you, or write for our catalog, “Centrifugal Refrigerating Machines.” 
Carrier Corporation, Syracuse, New York. 








At Kodak Park in Rochester, the Eastman Kodak Carrier Centrifugal Refrigerating Machines are used 
Company depends on Carrier Centrifugal Refriger- to chill caleium chlorine brine at the RFC synthetic 
ating Machines for refrigeration at temperatures as rubber plant operated by the B. F. Goodrich Chemical 
low as minus 85 F. Company at Port Neches, Texas. 
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Henry Interdonati, Inc., New York, 
| 
| 


InpusrriAL NorTEs, cont. . . 


steel and iron alloys together with 
high quality nonferrous alloys of 
many types. Dixon Sintaloy is a 
subsidiary of Joseph Dixon Crucible 
Co., Jersey City, N. J. 


to act as a broker, sales agent and 
consultant, specializing in phar- 
maceutical and industrial chemicals, 
essential oils and insecticides. Mr. 
Interdonati for the past three years 
has been head of the chemical de- 
partment of George Uhe Co., New 
York. 


| Timber Tech Corp., Eugene, Ore., to 


use wood laminates to manufacture 
arches, beams, truss chords, purlins 
and other structural frames. 


W. M. Barnes Co. of Canada, Ltd., 


Toronto, to handle the increased 
activities of the parent, W. M. 
Barnes of Los Angeles, in the pe- 
troleum and chemical industries in 
Canada. For several years the 
Barnes organization has carried on 
construction work in Canada with 
the engineering and purchasing op- 
perations being conducted from Los 
Angeles. 


Fluor Corp. of Canada to handle en- 


gineering, design and material pro- 
«urement on all its parent com- 
pany’s new projects in Canada. The 
parent company is Fluor Corp., Ltd., 
Los Angeles engineers, constructors 
and manufacturers in the petroleum 
and allied chemical industries. 


Jet-Vac Corp., an affiliate of the 


Artisan Metal Products, Inc., to 
design and manufacture ejectors 
and allied equipment. 


NEW FACILITIES 


Hilton-Davis Chemical Co., Cincin- 


nati, Ohio—An expanded customer- 
service laboratory primarily to make 
technical know-how relating to color 
problems available to printing and 
printing ink firms. 


Standard Oil Co. of California—A 


vacuum flasher with a capacity of 
55,000 bbl. of reduced crude daily. 
The unit, which will get under 
construction in July, will be the 
duplicate of one (the world’s largest) 
already installed in its Richmond, 
Calif., refinery. 
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M. W. Kellogg Co.—A new plant in 
Jersey City, N. J., to make fluoro- 
chloro-carbon plastics. It will add 
well over a million pounds annually 
to the supply of this material. 


Raffineries Francaises de Petrole de 
l’Atlantique—An electrolytic caustic 
regeneration process to be installed 
at its Donges, France, refinery 
through a licensing agreement with 
American Development Corp., New 
York. 


Timken Roller Bearing Co., Canton, 


Ohio—A multi-million dollar ex- | 
pansion for its Bucyrus, Ohio, plant. | 
Completion is scheduled for the | 


end of 1954. 


Carbide and Carbon Chemicals Co., 
New ‘York~—A southern district | 
sales office in Charlotte, N. C., for | 


its textile fibers department. 


Marietta Concrete Corp., Marietta, | 


Ohio—A plant to be built at Holly- 


wood, Fla., to make mortarless con- | 
crete block, precast concrete wall | 


panels. 


Allied Chemical & Dye Corp., New | 


York—A $2.8 million building in 


Buffalo, N. Y., for the research and | 
engineering staff of its National Ani- | 
line Div. Completion is scheduled | 


for the spring of 1954. 


Kaiser Aluminum & Chemical Sales, | 
Inc., chemical division—Central divi- | 
sion sales headquarters at Ham- | 

mond, Ind., headed by R. L. Peter- | 


sen. 


Lindberg Engineering Co., Chicago— | 


A plant in Downey, Calif., to manu- 


facture industrial heat treating | 


furnaces. 


A. O. Smith Corp., Milwaukee—An 


Oakland, Calif., branch office to 
provide a central West Coast loca- 
tion for handling of replacement 
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IMPERVITE 


Chemically 
Impervious 


MODEL 225 
IMPERVITE PUMP 
DELIVERS 25 GPM 
Others up to 200 GPM 


Through the portals of this new type pump pass the most vicious 
corrosives in chemistry . . . with an irreducible minimum of effect 
on its operation. The result is a new record in bulk of chemicals 
moved in proportion to service stoppages. All chemically con- 
tacted components are made from Impervite, Impervious Graphite, 
the most durable material known for surfaces exposed to destruc- 
tive liquids or gases. Even such a tough corrosive as Hydrochloric 
Acid leaves Impervite unaffected. Among other exclusive features 
of this pump... 


Can be dismantled without disconnecting pipes. 
Impeller and shaft remove without disturbing motor. 
Single-gasket, internally-cooled rotary seal. 
Provides smooth constant flow of pure fluid. 


Maximum delivery in ratio to horsepower. 
Minimum down time for servicing. 
Quick and easy replacement of critical parts. 
Modern, compact, streamlined design. 


NU oly Warrey-V8) elke) mael tile 





SHERWIN-WILLIAMS 
INSTALLS RANDOLPH 
AUTOMATIC FIRE SYSTEM 


The Sherwin-Williams lithographic equipment presented an un- ° 
usual and worrisome fire hazard, but this Randolph Automatic 
System not only automatically detects and extinguishes any 
fire that might occur, but also shuts down the equipment. 


Kills Fire, Sounds Alarm and Shuts Down Machinery 


As in the Sherwin-Williams installation, Randolph Systems, in 
addition to automatically killing the toughest fires in split sec- 
onds, can also be equipped with duct and door closers, motor, 
fan and machinery shut-offs, warning alarms and other auxil- 
iary safety devices. Systems are designed for both local applica- 
tion or total room flooding and are ideal for dip tanks, baking 
ovens, spray booths and hundreds of other applications. 


Free Catalog and Engineering Service Available without Cost 
Randolph’s FIRE HAZARD INDEX gives correct equipment 
and methods for protection against 590 typical fire hazards. 
Write for your free copy today. Address: Randolph Laboratories, 
Inc., 10 E. Kinzie St., Chicago 11, Ill. 





InpustRIAL Notes, cont. . . 


parts, service and repair for its elec- 
tric motors, water heaters, welding 
accessories. 


International Glass Corp., Los An- 
geles—A plant in Newport, Ark., 
for production of glass fiber and 
glass fiber pipe wrap, battery re- 
tainer and separators. The plant 
was purchased from Perrault Glass 
Fiber Corp. 


Air Reduction Sales Co., New York— 
A liquid oxygen plant in Butler, 
Pa., with a rated capacity of 100 
tons a day. The plant will also 
produce argon and nitrogen. 


Allied Chemical & Dye Corp., New 
York—A plant in Greensboro for 
its Barrett Div. to manufacture urea- 
formaldehyde resins. The plant 
formerly belonged to Synvar South- 
ern Corp. 


Harvey Machine Co.—A aluminum re- 
duction mill at The Dalles, Ore., 
to produce 54,000 short tons of 
ingots. Construction is scheduled 
to start by summer. 


R. S. Aries & Associates, New York—A 
branch office in San Juan, Puerto 
Rico, to be headed by Fernando 
Badrena, Jr. 


Lee Rubber and Tire Corp., Youngs- 
town, Ohio—A new southwestern 
district for its Republic Rubber 

. Div. with headquarters in Tulsa, 
Okla. 


Ansul Chemical Co., Marinette, Wis. 
—Branch offices in the Houston, 
Dallas-Fort Worth and Tulsa area. 


Westinghouse Eelectric Corp., Pitts- 
burg, Pa—An Atlanta, Ga., branch 
office to be headed by Thomas 
Fuller, Jr. 


Texas Eastern Transmission Corp.— 
A 14-story office building in Shreve- 
port, La. 


Allied Chemical & Dye Corp., New 
York—A $2 million research labora- 
tory to be built at Morristown, 
N. J., for its General Chemical Div. 


Stanolind Oil and Gas Co.—A four- 
building research center being built 
in Tulsa, Okla. —End 
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just the right 


for every job! 


On agitator tanks—on mixing vats—on over- 
head conveyors —on beaters — wherever the 
‘application calls for a vertical drive, you will 
find just the right one for your needs in the 
wide range of drives available from Foote 
Bros. Capacities up to 264 h.p. Ratios from 
4% to 1 up to 4118 to 1. 
Line-O-Power Drives—compact, efficient 
drives with Duti-Rated Gears available in 
standard models or in extended shaft design 
where long unsupported output shafts are 
encountered. 

' Foote Bros.-Louis Allis Gearmotors in vertical 
design. 
Hygrade Worm Gear Drives standard design 
or Hytop design for long, unsupported output 
shaft extensions. 
Worm-Helical Gear Drives. Big, husky units 
of worm and helical gear design. 
Whatever your requirements in vertical drives, 
you will find just the one to suit your needs 
at Foote Bros. 


Hygrade Worm Gear Drive 
Standard Shaft 


Foote Bros.- 
Louis Allis 
Gearmotor 


Extended Shaft 


Hygrade Worm Gear Drive 
Extended Shaft 


Worm-Helical Line-O-Power Drive Line-O-Power Drive 
Gear Drive Standard Shaft Extended Shaft 


rCDIE? BROS 


Gallon Power Teannoion Though Caller Leaws 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard * Chicago 9, Illinois 


Foote Bros. Gear and Machine Corporation 

Dept. CE 4545 South Western Boulevard 

Chicago 9, Illinois 

Please send me information on the following vertical drives: 
0 Line-O-Power Drives 

) Foote Bros.-Louis Allis Gearmotors 

() Hygrade Drives 

() Worm-Helical Gear Drives 


























Position 


City. 
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Sip hig"” 


for the facts on 


DRY, PULVERIZED MATERIAL HANDLING 


using the 
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Fuller-Kinyon Stationary Pump 


conveying 
equipment 


ae, 


Fuller-Kinyon Portable Purp con- 
veying from silos to packer bins 


from bin to process 


There’s an easy way to get all the frcts you 
need to modernize outmoded and costly material- 
handling systems. Merely write today for 
specialized information on Fuller-Kinyon sys- 
tem applications. 


Fuller Company has twenty-six years of spe- 
cialized experience which has made preliminary 
engineering ~—- for prospects and clients — 
unnecessary. 


Where appropriate — a Fuller study is furnished 
with a comprehensive layout — including esti- 
mates. It will establish how your new system 


Fuller 





~S 

















TRANSPORT LINE 
FROM FULLER-KINYON 
PUMP IN BOILER 
HOUSE TO STORAGE 
BIN OR LOADING 
HOPPER 


AIR LINE TO FULLER- P 


KINYON PORTABLE ¥ 
ra 


PUMP 
FULLER- KINYON 
PORTABLE PUMP 








FLEXIBLE HOSE 
CONNECTIONS 





1 1 LOADING 
— HOPPER 








Conveying fly ash from boiler house to storage bin; bin to 
car-loading hopper 


can be effectively arranged to utilize your 
existing plant facilities economically. 


So... “Step Right Up” . . . while your new 
system is just a thought. You'll get the facts 
about pneumatic handling of dry, pulverized, 
crushed and granular materials — at no expense 
or obligation. Write today for this helpful 
assistance. 


FULLER COMPANY, Catasauqua, Pa. 
120 So. LaSalle St.—Chicago 3 
420 Chancery Bldg.—Sen Francisco 4 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS 
COMPRESSORS AND VACUUM PUMPS 
FEEDERS, AND ASSOCIATED EQUIPMENT 
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GRAVER PROCESS VESSELS 


FOR THE REFINING, CHEMICAL 
AND PETROCHEMICAL INDUSTRIES 


Graver-built process vessels in steels, alloys or clads have 
remarkable service records for long, trouble-free operation. 
Graver’s high standards of fabrication...plus unexcelled 
facilities for heat-treating, stress-relieving and radiographing 
—assure full conformity with the most exacting requirements. 
.». Consult your nearest Graver representative. 








“SR GEy 


, 
1? * : 
OB 


i i. Pe eed ee bh PGO" 





GRAVER TANK & MFG.C0. NC. 
East Chicago, Indiana 


NEW YORK ¢ PHILADELPHIA © PITTSBURGH « ATLANTA « CHICAGO » CLEVELAND 
DETROIT ¢ HOUSTON » CATASAUQUA, PA. » SAND SPRINGS, OKLA. « CASPER, WYO. 
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Johns-Manville offers... 





new 52-page THERMAL INSULATION SPECIFICATIONS manual 


For the oil refining and chemical process industries—the 
most complete manual of thermal insulation specifications 
ever offered! It contains 52 pages of data, specifies the 
correct insulations and methods of application for 
equipment in every temperature range encountered in 
these industries. Vessels, tanks, flues, pipes, breechings, 
stacks, vacuum filters, oil heaters and many other 
types of equipment are included. 


Johns-Manville offers industry undivided responsi- 
bility for all thermal insulation requirements. J-M com- 
plete insulation service includes: 


J-M Materials—for every temperature requirement 
from minus 400F to plus 3000F. The many different 
kinds and forms of J-M Insulations include pipe insu- 
lation, sheets, blocks, bricks, blankets, insulating ce- 
ments and fills, insulating papers and felts. 





JM, 
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Johns-Manville 
First IN INSULATION 


MATERIALS - ENGINEERING - APPLICATION 


J-M Engineering—to provide the technical knowledge 
needed to specify the correct insulation for maximum 
performance. Johns-Manville has almost a century of 
experience in insulation engineering. It has the world’s 
largest insulation laboratory for the development of 
new and improved products. 


J-M Application—to insure long, trouble-free ser- 
vice. J-M Technical Service Units and J-M Insulation 
Contract Units are located throughout the country. 
They are staffed with men skilled in the application 
of Johns-Manville Insulations according to proven 
and successful J-M methods. 


Mail coupon for your copy of manual. 


This Jobns-Manville manual of Thermal Insulation Specifications is 
offered as a service to the oil refining and chemical process industries. 


Johns-Manville, Box 60, New York 16, N. Y. 

In Canada, 199 Bay St., Toronto 1, Ontario 
Please send me without charge copy of your 
Insulation Specifications, IN-128A 











Name xy. Sacto 
Company 

Address 

City and Zone State 
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Nine of Thirteen 


ENCYCLOPEDIA OF CHEMICAL 
Tecuno.tocy. Vol. 9: Metal 
Surface Treatment to Penicil- 
lin. Edited by Raymond E. 
Kirk and Donald F; Othmer. 
Assistant editors: Janet D. 
Scott and Anthony Standen. 
Interscience Publishers, New 
York. 943 pages. Subscription 
price $25. 


It takes only a brief study of Vol. 9 
to see that the editors and publisher 
have put the clamps on their authors. 
The sections are shorter. Longest (mix- 
ing and agitating) is 34 pages and 
there are only four sections longer 
than 30 pages. 

We remember that in earlier vol- 
umes the entries were longer. Cyanides 
we reported to you were 66 pages, 
dyes 128 pages. Another evidence of 
condensation: this volume has 65 en- 
tries while Vol. 8 has only 50. 
> Cost—Which leads us again to the 
question: What is this encyclopedia 
going to cost? At a subscription price 
of $25, 10 volumes will be $250 and 
14 will be $350. 

In commenting on Vol. 6, I said 
the set was half ready—that’s what the 
publisher told us. On Vol. 7 I again 
said we were halfway through—that 
was my guess. Now at the Vol. 9 
mark I guess there will be 13 volumes. 
Look here: 


Volume Percent of 
Number Completion 
1 8.1 
2 11.0 
3 24.4 
4 29.8 
5 39.6 
6 42.5 
7 49.6 
s 60.0 
9 69.8 


The percentage of completion fig- 
ures are my estimates. (They’re based 
on a comparison with numbers of en- 
tries in chemical dictionaries.) If you 
plot these data you will see that con- 
tinuing the present rate gives 100 per- 
cent at 12 volumes. The trend, how- 
ever, is toward 13. The latter is more 
likely considering the upcoming and 
probably long entries for petroleum, 
potassium and sodium compounds, 
sulfuric acid. 


At $25 each, 13 will be $325 plus 
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Chemiial Cngineers Bookshelf Edited by Lester B. Pope 


index. (Don’t forget it will be income- 
tax-deductible.) 

But let’s get back to Vol. 9. In it 
97 authors are writing for you about 68 
subjects. 
> Chemicals and Materials—With 75 
percent of the entries and the space, 
chemicals and materials are in greater 
prominence in this volume, And, 
since the articles are shorter, they are 
probably better. ‘Take the first one, 
for example, methanol. It was 
authored by Yeandle, Sanders and 
Zeisig of Spencer Chemical Co, In 30 
pages they tell you almost everything 
you could want to know: history, uses, 
properties, reactions, manufacture, 
synthesis thermodynamics and kinetics, 
processes, purification, materials of 
construction, producers, prices, speci- 
fications, analysis, storage, shipping, 
safety and uses. Truly a comprehensive 
roundup. 

The next entry is methylamines. 
This is a five-page job by Spence and 
Riddle of Rohm & Haas. They cover 
their assignment in somewhat shorter 
fashion. But there is considerably less 
information available and the three 
amines are industrially less significant 
than the methanol from which they 
are made. 

And so it goes. Mica, mineral wool, 
molasses, molybdenum, naphthalene 
and on to penicillin. Molasses was 
written by the outstanding authority 
and our old friend G. T. Reich. 
Nickel, by Mudge and Friend, is as 
good as you would expect from these 
Inco engineers. Nitric acid, by Barnes 
of Lion Oil, includes a brief descrip- 
tion of the new Wisconsin thermal 
process. 

For a literate evaluation of the in- 
triguing analogies between water and 
ammonia, see the four pages on the 
nitrogen system of compounds. 

Nuts. Here is the kind of survey 
article that adds flavor to our Encyclo- 
pedia. It has the personal appeal that 
makes one read with interest “A 
pound of nut kernels is equivalent to 
12.3 Ib. of white potatoes.” “Produc- 
tion of edible tree nuts (1949)... 
1.66 lb. per person in the U.S.” 
>» Theory—In Vol. 9 there are four 
sections of what we may call theo- 
retical surveys. They average 17 pages 









in length and include molecular struc- 
ture, nucleonics, osmosis, oxidation- 
reduction, 

The first, by our friend F. C. 
Nachod of Sterling-Winthrop, is con- 
cerned with parachor, dipoles and 
other physico-chemical aids to struc- 
ture determination. Nucleonics—that 
term was introduced in 1944—covers 
all facts and conjectures concerned 
with atomic nuclei, directly or in- 
directly. Osmosis has more to it than 
vou remember from college—look it up 
and see if I’m not right. Ditto “oxi- 
dation-reduction.” You’ll be surprised. 
> An Even Dozen—There are 12 en- 
tries that are neither materials nor 
pure theory: metal surface treatment, 
microanalysis, microorganisms, micro- 
scopy, mixing, nitration, nomencla- 
ture, nomographs, organic analysis, 
packaging, packing materials, patents. 

The first of these is the lead-off 
survey in the book—fine roundup of 
commercial practices. It includes 
cleaning and pickling treatments for 
metals and other ways to change the 
surface chemically. (Electroplating is 
in Vol. 8.) 

One of our most important unit 
operations, mixing, is thoroughly cov- 
ered by J. H. Rushton. As engineers 
we applaud the editors’ decision to let 
this article become the longest in Vol. 
9. Principles, equipment and practices 
are described. (For costs of mixers, 
see Chem. Eng., Jan. 1953, p. 191.) 

The article by Benenati on nomo- 
graphs is remarkably complete in 22 
pages. When you master its expanded 
and basic determinants, you'll find 
nomography fairly simple. And valu- 
able, too, for application when many 
calculations, all of the same type, are 
to be performed. 
> More—I’ve left out any discussion of 
a lot of fine articles and surveys: nitra- 
tion, nitric acid, organometallic com- 
pounds, oxo processes, paint, paper. 
They are all good. And when you 
want to know something about any- 
thing between MET and PEN, look 
first in Vol. 9. 

The encyclopedia (Vol. 6} doesn’t 
have much of value about first aid. But 
for another kind of trouble it will be a 
big help. See paint removers (Vol. 9, 
p. 803).—LBP 
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We make 


"PIPE DREAMS’ 


come true 


SPROUT-WALDRORA 


equipment and systems for 


HANDLING « MOVING - LOADING 
UNLOADING BULK MATERIALS 


Sprout-Waldron’s Pneu-Vac will probably bring reality to your 
plant engineer’s dream of truly efficient materials handling . . . 
because Pneu-Vac (a negative pressure system) has many ad- 
vantages over conventional pressure systems. 


Pneu-Vac is ordinarily lower in first cost, lower in power 
consumption, and much lower in maintenance costs. This unit 
gives unexcelled performance in conveying granular, powdered, 
and flaky materials. The materials do not pass through the fan; 
so the Pneu- Vac, with controlled air velocity, 
handles them gently. As a result it can be the jist of materials on the adjacent page. 
used for conveying friable materials where 4 you are handling any of these materials, 
particle size reduction is to be avoided. Sprout-Waldron offers you .. . 


__, Pneu-Vac is specially engineered for in- 1. Pneu-Vac, spiral, and belt conveying 
dividual processing needs. It is self-cleaning systems covering a wide scope of ap- 
and can be designed to aerate, cool, and dry. plications. 

Dust is eliminated, hazards reduced, working : : 

conditions improved, production speeded . A broad background of experience in 

up. You can save time, labor, space, and peat many types of conveying 
roblems. 


money with Pneu-Vac. Hine 
Sprout-Waldron materials handling 3. Complete facilities for engineering, 
pilot testing, and fabrication. 


equipment and systems are being used today 
in thousands of conveying jobs in the pro- Get full information! Write to Sprout- 
cessing field and in other industries. Check Waldron & Co., Inc., 15 Logan St., Muncy, Pa, 


SPROUT-WALDRONW 


MUN CY-*-* PENNSYLVANIA 








MODERN EQUIPMENT FOR: Size Reduction * Mixing ond Blending + Bulk Materials Handling + Product Classification * Pelleting & Cubing 
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PARTIAL tere p 


IN SPROUT-WALDRON UNITS 


HARD & FRIABLE 


ABRASIVES DRIED GELATIN 
AMMONIUM CHLORIDE: GL 


BAUXITE SINTERED IRON OXIDE 
GLASS ME 
BETA-NAPHTHYLAMINE 
BEANS 


ul 
SELENIUM 
RESINS 
CANDY (HARD) WOOD ROSIN 
CHALK WELDING FLUX 
HARD RUBBER 
PHONOGRAPH RECORDS 
COAL TAR PITCH PLASTIC SCRAP 
CLAM & OYSTER SHELLS MILL SCALE 
COCONUT SHELLS SALT 
CRACKERS SODIUM NITRATE 
DOG BISCUITS MANGANESE DIOXIDE 
EGG SHELLS TRI CALCIUM PHOSPHATE 
FLOOR TILE GRAPHITIC SCHIST 


SOFT & PLIABLE 


CORK TIRE SCRAP 

FRUIT SKINS GRAINS 
PARA-DICHLOROBENZENE VEGETABLES 

SPONGE RUBBER LINOLEUM 

ASPHALT SHINGLES BENZENE HEXACHLORIDE 
NATURAL SPONGES FILTER PRESS CAKE 
WAXES SPICES 


GASKET SCRAP WHEY 
RAISINS YEAST 
SOFT RUBBER PRODUCTS DDT 
PLASTIC SCRAP 


FIBROUS 
ALPHA PULP KAPOK 
ALFALFA JUTE 
ANIMAL GLANDS LEATHER 
ALKALI! CELLULOSE PEAT MOSS 
BARK PALMETTO 
BEET PULP RAG CLIPPINGS 
BAGASSE ROPE & STRING 
ASBESTOS RAMIE 
BARBASCO ROOT TIRE FIBER 
RUG SCRAPS 
WOOD CHIPS 
TOBACCO 
FIBERBOARD WASTE YARN 
FIBERGLAS NYLON FIBERS 
HEMP RAYON FIBERS 
GLASS WOOL 


SOLIDS & LIQUIDS 
MOLASSES FEEDS 
ACETIC ACID— SODIUM ACETATE 
STARCH & HYDROCHLORIC ACID 
INSECTICIDE BLENDS 
POWDERED HAND SOAP FORMULAS 
ANILINE SLUDGE — WATER 
CEROUS HYDROXIDE—WATER 
CLAY—WATER 
COTTONSEED MEAL—MOLASSES 
FERTILIZER—WATER 
MOLYBDIC OXIDE—OIL 
VANADIC OXIDE—OIL 
PEAT MOSS—MINERAL OIL 
SEWAGE SLUDGE—WATER 
SUGAR—STARCH—WATER 
AMMONIUM CHLORIDE—WATER 
TITANIUM DIOXIDE—MOLASSES 
SULFUR—PINE TAR 
ALUMINUM OXIDE—CATALYST SOLUTION 





SPROUT-WALDRON 
SPECIAL FACILITIES 


e Fabricating ¢ Machining 
« Custom Founding © Woodworking | 
e Laboratory Testing i. 


q———- ror app ress SEE 
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Hecent Becks V BPamphlels 


& 
Subject 


Employee 
Relations 


Air Pollution 


Summary 


Five booklets in series on phases of 
employee relations. Specific topics 
covered: preparing employees for 
retirement; operating problems of 
personnel administration; practical 
approaches to supervisory and exec- 
utive development; significant issues 
in current collective bargaining; 
spotlighting the labor-management 
scene, 


Problems and prospects of industrial 
development at home and abroad. 
Includes papers covering a long- 
range view of business prospects, re- 
cent trends in corporate finance, 
incentives and obstacles to foreign 
resource development, cooperation 
between public and private finance. 
28 pages. 


How to develop management leader- 
ship for a free society. Papers on the 
problems of management in a large 
decentralized organization and the 
effectiveness of education for man- 
agement. 30 pages. 


Two booklets. One on new solu- 
tions to production problems con- 
tains papers on: industrial operations 
research; predetermined motion-time 
values as a new tool; the importance 
of human relations research for in- 
dustrial productivity. 28 pages. The 
other covers methods for organizing 
for defense production and for re- 
lieving the engineering shortage. 42 
pages. 


Effects of weather on air pollution. 
How to assure the most economical 
solution to a problem by weighing 
the cost of reducing emission of the 
contaminant against the cost of in- 
creased stack height. 40 pages. 


How to guard against the spontane- 
ous ignition and dust explosion haz- 
ards of certain soybean products. 


How to compare the paint-bonding 
characteristics of four types of phos- 
phate pre-treatments on steel. Dis- 
cusses and evaluates tests for profile, 
stripping weight, and actual paint- 
bonding effect after prolonged salt- 
fog exposure. Charts and photo- 
graphs. 12 pages. 


The recovery of ground-water levels 
in Brooklyn, N. Y., from 1947 to 
1950. Detailed water-level data, con- 
tour maps, profiles and hydrographs 
of ground-water levels are presented 
and discussed. 29 pages. 


Industrial applications involving the 
heat treatment of metals, Links cur- 


How te Order 


Personnel Series, Nos. 142, 
144, 145, 146, 147, respec- 
tively~see summary. Ameri- 
can Management Assn., 330 
West 42nd St., New York 
36, N. Y. $1.25 ea. 


Financial Management Series, 
No. 101. American Manage- 
ment Assn., 330 West 42nd 
St., New York 36, N. Y. 
$1.25. 


General Management Series, 
No. 159. American Manage- 
ment Assn., 330 West 42nd 
St., New York 36, N. Y. 
$1.25. 


Manufacturing Management 
Series, Nos. 200, 201, respec- 
tively—see summary. Ameti- 
can Management Assn., 330 
West 42nd St., New York 
36, N. Y. $1.25 ea. 


“The Meteorology of Air Pol- 
lution.” By E. Neil Helmers. 
Manufacturin Chemists’ 
Assn., 246 Woodward Bldg., 
15th and H Sts. N.W., 
Washington 5, D. C, 


Bulletin of Research, No. 47. 
Underwriters’ Laboratories, 
Inc., 207 East Ohio St., Chi- 
cago 11, Ill. Gratis. 


“Methods for Comparative 
Evaluation of Paint Bond- 
ing.” By Max Kronstein, 
L. F. DeLong and A. W. 
Norman. Office of Informa- 
tion Services, New York Uni- 
vers ty, University Heights, 
New York 53, N. Y. 35 
cents. 


Circ. 167. By Norbert J. 
Lusczynski. Geological Sur- 
vey, Washington 25, D. C. 
Gratis. 


“La Pratique des Traitements 
Thermiques des Métaux In- 
(Continued) 














Users say they’re 


TOPS FOR SPOT 
pH, CHLORINE 
TESTS 


Teylor Model T-O Com- 

porator for pH. Slides available for 

pl as low os 0.2 of as high as 13.6. Phos- 

phate slides work on some base. Chiorine 
mporators also ilabl 








TAYLOR 
COMPARATORS 


with 
GUARANTEED COLOR 
STANDARDS 


o USE-- 


EASY ! 

Taylor Comparators use 
the familiar colorimetric method of 
comparison . . . but without the need 
for handling fragile single standards. 
Each complete set of Taylor Liquid 
Color Standards in sturdy plastic slide, 
many slides usable on one base. 


many determinations can 
be made in a matter of seconds, others 
take no longer than two minutes, 


E-- 
CONVENIENT TO x 


you can carry the light- 
weight set to the testing spot, no 
necessity for carrying solution samples 
back to the lab. 


accUR 
because all Taylor Liquid 
Color Standards are unconditionally 


: scribes theory of pH and 
» full Taylor line. 


\ W. A. TAYLOR % 
\" “italia 








Recent Booxs & PamMpuiets, cont. . . 


Subject 


| Metallurgy 


Chemical 
Economics 


Sammary 

rent industrial practice with basic 
principles underlying it. Generously 
documented with tabular data. 
Written in French, 405 pages. 


A symposium on the nature of mol- 
ten slags and salts. Topics covered 
include: the constitution of liquid 
silicates and of liquid oxides, anom- 
alies in surface tension of silicates, 
the correlation between activity and 
composition in mixtures of fused 
salts, heats of mixing in the system 
ferrous oxide-silica in the liquid 
state, thermodynamic aspects of 
molten slages. British. 156 pages. 


A review of published information 
on the physical chemistry of copper 
smelting. Includes chapters on the 
outline of the smelting process, the 
constitution of copper smelting 
slags, the formation of magnetite, 
copper losses in smelting and con- 


verting. 156 pages. 


History and program of this non- 
profit organization for basic research 
in medicine, biology and agriculture. 
38 pages. 


Report on an investigation of the 
factors that influence the rate of de- 
terioration of granular sugar refining 
adsorbents with use. Several graphs 
present test data. 8 pages. 


Descriptions and prices of selected 
German patent applications of re- 
cent date in the field of organic 
chemicals. Subjects covered range 
from the purification of acetylene to 
the manufacture of such compounds 
as phthalodinitrile and quinoline. 
8 pages. 


The program of financial planning 
and controls used by Monsanto 
Chemical Co. Broken down into: 
financial planning, accounting con- 
trol, accounting research. 54 pages. 


Bibliography covers articles on con- 
tract materials and methods of test- 
ing on the interruption of electrical 
circuits, covering the period from 
1835 up through most of 1951, 266 


pages. 


Industrial location facts on this area. 
Covers population, transportation, 
electric power, water supply, fuels, 
taxation, plant sites, climate, 21 


pages. 


Fourth report to the president and 
to the Congress covering operations 
under the Rubber Act of 1948. 
Chapters on world production, 
consumption and stocks of natural 
rubber, allocations of GR-S and 
butyl, synthetic rubber plant expan- 
sions and prices, U.S. rubber posi- 
tion. Statistics. 48 pages. 


Hew to Order 


dustriels.” Fourth edition. 
By G. de Smet. Dunod, 92, 
Rue Bonaparte, Paris (VI°), 
France. 2900 fr. 


“The Physical Chemistry of 
Melts.” Institution of Min- 
ing and Metallurgy, Salisbury 
House, Finsbury Circus, Lon- 
don, E.C. 2, England. 15s. 


“The Physical Chemistry of 
Copper Smelting.” By R. W. 
Ruddle. Institution of Min- 
ing and Metallurgy, Salisbury 
House, Finsbury Circus, Lon- 
don, E.C. 2, England. 10s. 


Southwest Foundation for 
Research and Education, 
8500 Culebra Rd., San An- 
tonio 6, Tex. Gratis. 


“Granular Adsorbents for 
Sugar Refining.” By E. P. 
Barrett, L. G. Joyner and 
P. P. Halenda. Mellon Insti- 
tute of Industrial Research, 
4400 Fifth Ave., Pittsburgh 
13, Pa. Gratis. 


Bulletin 76. Research Infor- 
mation Service, 53 Nassau 
St., New York 38, N. Y. 


Financial Management Series 
No. 103. American Manage- 
ment Assn., 330 West 42nd 
St., New York 36, N. Y. 
$1.25. 


Special Technical Publication 
No. 56-G. American Society 
For Testing Materials, 1916 
Race St., Philadelphia 3, Pa. 
$5.50. 


“The Dalles Dam Area, Ore- 
gon-Washington.” Ivan Bloch 
and Associates, 611 Park 
Bldg., Portland, Ore. 


“Rubber—Fourth Annual Re- 
port by the Secretary of Com- 
merce.” Supt. of Documents, 
Washington 25, D. C. 20 
cents. 


—End 
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INDUSTRIAL © 
CHEMICALS 


FROM 


HARSHAW CHEMICAL 


Electroplating Salts 
Anodes and Processes 


Driers and Metal Soaps 


Ceramic Opacifiers 
and Colors 


Fluorides 
Glycerine 


Preformed Catalysts, 
Catalytic Chemicals 


Synthetic Optical 
Crystals 


Agricultural Chemicals 
Fungicides 
Chemical Commodities 


m HARSHAW CHEMICAL oo. 
CLEVELAND 6, OHIO 


Cleveland ¢« Chicago ¢ Cincinnati * Detroit * Houston 
Los Angeles « New York © Philadelphia « Pittsburgh 
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LABORATORY 


/ APPARATUS & CHEMICALS 


FROM 


HARSHAW SCIENTIFIC 


Laboratories need apparatus and 
chemicals to carry on their work. 
Thousands of items are carried in 
stock by Harshaw Scientific. Your 
requirements can be filled, whether 
you need chemicals and apparatus 
for a single experiment, or to furnish 
a complete laboratory. Branch offices 
and stocks are maintained in conven- 
ient locations to help you obtain your 
requirements within a short time. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO, 
CLEVELAND 6, OHIO 
Cleveland « Cincinnati « Detroit « Houston 
' Los Angeles ¢ Philadelphia 


FREE! 
Write for this sixteen 
page book which 
describes Harshaw’s 
major activities. 





= _= 


NY 


A regulating feeder which maintains a posi- 
tive constant-weight feed rate regardless of 
variation. Bulletin 





YORK, PENNSYLVANIA — 240 Arch St. Main Office and Works 
MEW YORK 17 © SAN FRANCISCO 1! © CHICAGO 6 © HIBBING MINN © TORONTO 1 
WD E 42nd St 24 Coltorma St. 205.W Wacker De 2016 Furst Ave 200 Bay St 
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CE’s Guide to 


NEW TECHNICAL LITERATURE 





Hew Te... 


adapt pneumatic | pgente be 
bulk handling and transpo of pulverized 
granular or small broken materials such as dry 
chemical: any, fertilizers, sand. uch as ary 
and drawings of installations of ie e-% convey- 
ing systems and _ transfer trucks. 


Company ee 


Holly Pneumatic . 
Systems, Inc., 15 
East —, nanny New 
York 16, Age 





vin chloride to “apely yay eee oo n prob 
lems. ger 2, mow its resistance to 

ts ow and high a ng 
Detailed ed tabulation. of ag w roperties. How 
it is fabricated for use fume exhaust systems, 
tanks, ducts, dipping baskets. 6 p. 


Plastic 


Atlas Mineral ro 
ucts Co., 24 Ash 
&t., Mertztown, Pa. 





. . » use woven wire conveyor belts 
in a wide ig of specific industries. Flow 
charts and installation photographs. Close-up 
photos of a wide variety © of weaves. 132 p. 


Cambridge Wire 
Cloth Co., Cam- 
bridge, Md. 











get full value from B&W Cro- 
loy 5 in veliners and other process industry 
applications as oe anes. piping and super- 
heater tubing. Data echanical and physical 
aes phe Be welding, fabrication and heat treat- 
men p. 


Tubing Steel 


Babcock & Wilcox 
oe Beaver Falls, 
a. 





ae mad specific formulations 
for specific u usage, of new form of metallic 
sodium called High- Surface Sodium. 20 p. 


U. 8S. Industrial 
Chemicals Co., 120 
Broadway, New 
York 5, N. Y. 





. » reduce installation and operat- 
ing costs in heavy weighing applications through 
the use of electronic crane scales. 


Streeter-Amet Co., 
4101 Ravenswood 
aye Chicago 13, 





estimate for your own use the 
panne ao of water ond high temperature and un- 
grouse locations on this company’s insulated 


oa ng. Report on simulated operating tests. 6 p. 


Durant Insulated 
Pipe Co., Williams- 
town, N. J. 





. choose work  elothes made of 
Dynee which are said to last ten times as long 
as cotton or wool. 4 p. 


American Allsafe 
Co., 1245 Ni a 
St., Buffalo 13, N. Y. 





.. make ‘petrochemicals. Large 
photographs ‘ot processing units at this com- 
y’s refinery and petrochemical plant at Dun- 
irk, France. 16 p: 


Lummus Co., 385 
Madison Ave., New 
York 17, N. Y. 





... appraise the operation of a 

line of rotary gear ag on representative jobs. 

en and data relating to various applications. 
P. 


Geo. D. Roper Corp., 
Rockford, Ill. 





» Measure ‘the mass flow of any 

gas, liquid, solid or mixture which can be made 

to Show or will even fall —— a pi Dia- 

grams explain construction and operat on of a 
mass rate flowmeter. 


Instruments 


Control Engineering 
Corp., 560 Provi- 
dence enya. 
Norwood, Mass. 





Dust . . choose the most efficient unit 
Collector gust collector for your particular apptienties. 
hnical information and data on each unit. 

Pally illustrated with application photos. is. P. 


Dallow Lambert & 
Co. Ltd., Spalding 
St., Leicester, Eng- 
land. — 





measure and control a multi- 
plicity of process variables by choosing from 
a line of electric and pneumatic type controllers. 
Detailed specification and control action descrip- 
tions and ratings. 56 p. 


Instruments _ 


Minneapolis-Honey- 
well Regulator Co., 
Wayne and Wind- 
rim Aves., Philadel- 
phia 


44, Pa. 





Materials of an idea of what kind of 
Construction gp ye are availéble copper and brass. List- 
neo of nearly 70 catalogs and technical hand- 
ks on: copper and copper po enw alloys ; 
ee bus yee wire, cable and magnet 
wire; water tube and fittings; condenser and 

heat exchanger tubes. 


Chase Brass & Cop- 
BS Co., Waterbury 
Conn. 





find equipment that will handle 

jobs in such fields as coal Eatation ceramics, 

nonmetallics, oil, food proce wane Maj ajor items 

of equipment in this Te line are pictured 
and sizes are listed. 12 p 


Process 
Equipment 


Denver Equipment 
Co., 1400 17th St., 
Denver, Colo. 





Acetylene produce acetylene from light 
hydro-carbons bY Pine Wulff p . Simplified 

diagram, _ data on plant and manu- 
faotanne costs. 24 p. 


lummus Co., Rm 

859, 385 Madison — 
Ave., New York 17, 
N. Y¥. 





Organics ee pectadic future produc- 
icals. Estimates 
report ‘of, the ‘Material eo 
o e Materia 
Commission (une 19 1952). 16 p we ywased 


tion of synthetic oO 
of production 


R. 8. Aries & Asso- 
ciates, 400 Madison 
Ave, New York 17, 





use of its heat and 
chemical resisiance. in in a and fittings. Pipe 
sizes and data co e et ony and elec- 
trical Grepertiee 6 yi ny the rubber. p. 


Hard Rubber 


American Hard 


York, N. Y. 
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eieeiinnacranerammee cae 


-G-E Pyrometers Assure Reliable Control 
With Easy Maintenance, Sturdy Construction 


The General Electric pyrometer is a two- 
position (on-off) millivoltmeter controller. 
Besides being one of the most reliable and 
least expensive types of automatic con- 
trollers, the General Electric pyrometer 
employs an extremely simple and reliable 
construction, thus assuring dependable 
operation. 


EASY MAINTENANCE 


G-E features which make maintenance 
easy are: a readily accessible plug-in con- 


trol unit, use of a standard vacuum tube, 
and three accessible terminals for cali- 
bration checking. 


STURDY CONSTRUCTION 
The instrument mechanism is built 
around a 314 Ib. Carboloy® alnico per- 
manent magnet. The armature has 
spring-mounted jewel bearings to provide 
a high resistance to shock and vibra- 
tion, thus assuring sturdy construction. 


For more information mail coupon below. 


G-E Hand Pyrometer Provides 
Quick, Easy Temperature Checks 


A TWO SCALE RANGE of 0-5S00F and 
0-1500F makes a variety of direct 
temperature measurements possible with 
the G-E hand pyrometer. You simply 
flick a switch to change scales. 
THREE INTERCHANGEABLE TIPS 

A surface tip, an immersion tip for 
liquids and molten metals, or a 2-prong 
contact tip can be supplied with the 
pyrometer. In addition, a choice of 
flexible or rigid arms is provided. All tips 
and extension arms are interchangeable. 
The G-E hand pyrometer has a dust- 
tight, and moisture-resistant case. It is 
automatically compensated for ambient 
temperature variations. 

Price of equipment shown in photo is 
$118.17*. For complete information, 
mail the coupon below. 








Thermocouple Potentiometer 
Accurate Within 0.2% Full Scale 


This G-E instrument is recommended 
for temperature measurements in con- 
junction with thermocouples. Readings 
can be taken in rapid succession with 
instrument accuracy held to within .2% 
of full scale. 

Typical applications include refrigerator- 
development work, oil-burner and _ air- 
conditioning tests, steam temperature 
measurements, and heat-run tests on elec- 
trical equipment. Send coupon for Bulletin. 








High Accuracy Resistance Thermometers 


Temperatures from —100F to +300F 
can now be accurately indicated and con- 
trolled with General Electric’s new line 
of resistance thermometers. They in- 
dicate accurately within 14 of 1 per cent 
full scale. Any change in temperature 
equivalent to 1/10 of 1 per cent full 
scale starts immediate control action. 


Normal changes in humidity, room 
temperature, and control voltage do not 
affect the precision of temperature con- 
trol; neither does a change in control 


GENERAL @ ELECTRIC 
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voltage. Sturdy, simple construction 
assures reliable operation under severe 
operating conditions. : 

Narrow temperature spans, as small as 
90°F, are available anywhere in the 
—100F to +300F range. You can buy 
four types of resistance thermometers— 
indicators, protectors, and two- or three- 
position controllers—for either flush or 
surface mounting. 

Mail coupon below for more information. 
*Mfgr’s. suggested retail price. 


SECTION B 602-249 GENERAL ELECTRIC 
SCHENECTADY 5, N. Y. 


Please send me the following bulle- 

tins: 

(J Pyrometers (GEC-714) 

() Hand Pyrometer (GEC-836) 

(C Resistance Thermometers (GEC-835) 

(CO Thermocouple Potentiometer (GEC- 
245) 





New Tecunicar Lirerature, cont. . . 


‘ a of filtering, 

washing and eening gg 

built from wire screen and i filter Sioth to our 
specifications. Describes products and fabricat- 
ing facilities. 8 p. 


Company ere 


Multi-Metal Wire 
Cloth Co., 1350 Gar- 
rison Ave., New 
York 59, N. Y. 





quickly detect pipeline corro- 

sion with a “photoelectric recorder. How it is 

ae ae textile, metals, fatigue and research 

uipment and in development and ma- 
chinatiui seine. 12 p 


General Electric 
[> pemenarenny 6, 





accessories and supplies 
for industrial very installations. Covers four 
basic categories: Ims and chemicals; radio- 
graphic accessories darkroom accessories; 
viewing and filing equipment. 


weatinghouns Elec- 

ete Co Section 
, 2519 Vilkins 

Baltimore 3, 











tackle | the problems peculiar 
to laboratory " safety. Photegraphs, diagrams 
and easy-to-read instructions. 6 p. 


Fisher Scientific 
Co., 717 Forbes St., 
Pittsburgh 19, Pa. 








fill requirements for something 
extra in pulling power, compactness, resistance 
to oil, weather, chemicals through the use of 
this company’s ‘Texrope V-belts. 4 p. 


Allis-Chalmers Mfg. 
Co., 1147 South 70t 
St., Milwaukee, Wis. 





Mechanical 
Seals 


meet the sealing requirements 
of centrifugal and rotary pumps, autoclaves, 
agitators, blowers and similar rotating equip- 
ment. Large cutaway views of types of seals 
recommended for meeting such applications. 


.» + « conserve volatile products 
through the use of this company’s Dialift tanks 
for new storage installations or as a conversion 
of existing cone roof tanks. Range of sizes, 
construction. . 





Flowmeters 


satisfy your specific needs 
from a wide ‘vange of flowmeters. Set of seven 
new specification sheets. Construction and en- 
gneee ng details on electric evenly graduated 
owmeter. bodies and mechanical evenly gradu- 
ated -tgleenataantnts square root and liquid level 





the construction features of a line o 
platform and fork trucks and floor cranes. 
pecifications and operating $ photos. 12 p. 


match up to your particular 


Durametallic Corp., 
2104 Factory St., 
Kalamazoo 24, 
Mich. 


~ Hammond Iron 
Works, 630 Fifth 
Ave., New York 20, 
fe 


Minneapolis-Honey- 
well Regulator Co., 
Wayne and Wind- 
rim Aves., Philadel- 
phia 44, Pa. 


Elwell-Parker Elec- 
tric Co., 4205 St. 
Clair Ave., Cleve- 
land 3, Ohio. 





Aluminum 
Sulfate 


-». Solve all but the heaviest 
tramp iron removal problems with this com- 
pany's low-cost rmanent nonelectric Model C 
plate magnets. Pical installations were illus- 
trated with engineering drawings and photo- 
graphs. 4p. 


Friez Mfg. Co., 
Erie, Pa. 





. use it ‘in treatment of sewage 
and industrial wastes, in the paper and other 
industries. With charts and graphs, its prop- 
Sree and industrial applications are outlined. 

p. 


American Cyana- 
mid Co., 30 Rocke- 
feller Plaza, ated 
York 20, N. Y. 





Instruments 


- - prolong life of your control 
units with mercury plunger relays which have 
tubes that can be replaced if broken. Seven 
onan types of relays are described and pic- 
: a7 Technical apecifications and construction 

e 4p. 





Instruments 


get Columbia University 1 to 
solve your heat fiow and diffusion problems. 
Describes the university’s laboratory facilities 
and staff. 16 p. 


Ebert Electronics 
Co., 185-09 Jamaica 
Ave., Hollis 7, N. Y 


Columbi a Univer- 
sity, Heat and Mass 
Flow mo ggey yy Lab- 
oratory, c/o Dr. 
Paschkis, 624 Engi- 
neering bldg., New 
York 27, N. Y. 





a new emulsifier for spe- 
cific toxaphene nad chlordane emulsifiable con- 
centrates at low use levels for broader range 
of natures waters to give tighter, more spon- 

us and more stable emulsions. 


Emulsol Corp., 59 
East Madison St., 
Chicago 8, Ill. 





Materials 
Handling 


PORATION 


handle any volume of air from 
100 to 12, 000° cu. ft. per min. at low static 
pressures with complete ventilating sets of uni- 
versal application. Photographs of a new line 
of V-belt driven, packaged fan equipment. 28 p. 


Clarage Fan Co., 
Kaiamazoo, Mich. 





increase handling efficiency on 

shipping and receiving docks through the use 

ps Fa cee apg ramps. Installation diagrams and 
e 


Rowe Methods Inc., 
2534 Detroit Ave., 
Cleveland 13, Ohio. 





1024 NEPPERHAN AVENUE * YONKERS, NEW YORK Instruments 


Please send date on Graphelioy SUBMERGED OILLESS BEARINGS. 


Name & ThE 


- increase flexibility of adjust- 
ment with this company’s dial indicators for 
temperature, pressure and load applications. 
Recommended gv gga mounting dimensions 
for different types. 24 


Taylor Instrument 
ge Rochester 1, 





COMPANY 
STReeY 


Aap ZONE «STATE 


ee nr 





348 


IRB Se ap oe A a 8 ON ee 


improve corrosion protection, 
abrasion resistance and electrical insulation with 
laparetene of high molecular weight polyvinyl 
gas resins in selected liquid” plasticizers. 


Houghton Labora- 
tories, 322 Bush St., 
Olean, N. Y. 
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This Koppers ‘“‘packaged”’ mechanical or vacuum 
tube power pack is not restricted to an area near 
the precipitator. It can easily be installed in 
any convenient place in the plant. Result: Com- 


pact designs! More flexibility! 





This Koppers exclusive—the bottom drag scraper 
—provides continuous dust removal, Cumber- 
some hoppers are eliminated and dust handling 
is simplified. Result: Lower operating costs! Less 
space requirement! 








Here are two ways Koppers engineers 


simplify precipitator operation for you! 








PERFORMANCE 
GUARANTEED! 


Koppers engineers protect 
your investment in an elec- 
trostatic precipitator by guar- 
anteeing both the recovery or 
gas-cleaning efficiency and the 
residual content left in the gas 
after cleaning. Koppers-Elex 
electrostatic precipitators are 
designed, engineered, fabrica- 
ted, erected and guaranteed 
under one contract by Kop- 
pers Company, Inc. 











N ADDITION to high efficiency, Koppers concentrates on 

the practical aspects of electrostatic precipitator design. 
Shown above are just two of the many practical features which 
simplify operation. 


Besides these compact power packs and the continuous dust 
removal features, Koppers-Elex electrostatic precipitators may 
be of the multiple-chamber type. This means one chamber 
may be shut down for inspection or maintenance without stop- 
ping the gas-cleaning action. The dirty gas is simply diverted 
through other chambers where cleaning continues. 


Because rapping is sectionalized, re-entrainment is minimized. 
And because successive collection fields can be separately 
energized, maximum voltage can be applied to each field—with 
higher gas-cleaning efficiency resulting. Pressure drops are 
negligible. 


IF YOU HAVE A GAS-CLEANING PROBLEM, write and out- 
line the details for us to review. There is no obligation. Just 
address your letter to: Koprpers Company, INc., Precipitator 
Dept., 215 Scott Street, Baltimore 3, Maryland. 


® 
Naepgoets-Elea ELECTROSTATIC PRECIPITATORS 
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PUMPS tor the 
PROCESSING 


INDUSTRY 


. that SERVE 
WELL and 
LAST! 


CORROSION 
EROSION 
or other 

PHYSIO- 
CHEMICAL 
PROBLEMS 


SUGGESTION: 
On your business 
stationery, 
WRITE FOR: 





New TEcHNICAL Lrreraturg, cont. . . 


take your choice of over 500 

qeatnions steel fittings for tube sizes ranging 
% pecifications, performance 
data, test TES. 


Company ... 


Special Screw Prod- 
ucts Co., 5445 Dun- 
ham Rd., Bedford, 
Ohio. 








oo an automatic ‘static 

alarm system o plant-wide basis. Results of 

this installation in oauceng static-caused fires 
and explosions are set forth in detail. 


John Hewson Co., 
106 of a St., New 
York 5, N. Y. 








. transmit power _ at required 
speeds to conveyors, line shafts, blowers, pumps 
with single, double and triple reduction enclosed 
herringbone gear drives. Installation photo- 


_ graphs, hp. rating tables. 36 p. 


Link-Belt Co., 307 
North Michigan 
Ave., Chicago 1, Tl. 





obtain quick and simple batch 
mixing and blending dry or liquid ingredients 
in drums with a barrel tumbling mixer, Also 
describes a drum tumbling mixer. 2 p. 


Cleveland Mixer 
“e 32386 West 33rd 
aera 9, 





use conical ball and pebble 
mills for grinding wet or dry, in open or in 
closed circuit, either for granular or line prod- 
ucts. Cutaway views, installation photos. 6 p. 


Hardinge Co., 240 
Arch 8t., York, Pa. 








Tube Mills 


13 p. 





Couplings % 


determine by applications the 

power requirements and heat losses of electric 

ters and heating devices. Explained by both 

graphs and formulas. Special features, installa- 
_ Hon, pricing. 60 p. 


Hardinge Co., 240 
Arch St., York, Pa. 


General Electric 
Co., Schenectady 5, 





. .» Obtain flexible gear couplings 
claimed to be as safe and silent as smooth 
tlona i Photographs show typical applica- 
tions ; — and specifications of standard 


Sier-Bath Dens and 





multiply effective storage ca- 
poaity & by using portable elevators to stack 8 
a terials ceiling high. Operating views. 
Pp. 


Barrett-Cravens 
a 4609 South 
tern Bivd., Chi- 


ato 





. choose fluorescent commercial 
and industrial juminaires. 
— of various types telling where each 
2 plied, B are models are available, their 
e 4 p. 


Weennenouse Blec- 
0) x 
90991, Pittsburgh 
30, Pa. 





... use this company’s Almet 
stainless steel wire for both eutonsucie inert 
gas 8 ee and manual gas weld as well as 

talizing. Information on wire sizing, temper, 
spooling, tolerances and equipment. 


lloy Metal Wire 
bo prospect Park, 


Pa. 





Persulfates 


aqeeeiee Frou from Ba gyene' own point 

of view the highly which persul- 

fat yy put. Bibliography. of properties 
PD. 


Buffalo Electro 
Chemical Co., Sta- 
tion B, Buffalo 7, 
N. Y. 





— gly ordering 
from this one company yn ro om many 
different instrument makers. 12 p. 


Technical Charts 
a Buffalo 10, 





select the right mechanical 
draft cooling tower for your particular applica- 
tion. Performance data and specifications on 
three different types. 4 p. 


Binks M 


Chicago 12, Ill. 





Rectifiers 


obtain trouble-free operation 
and almost unlimited life from rectifiers said to 
be capable of producing anything a motor gen- 
erator set can. 


American Rectifier 
Corp., 95 Lafayette 
St., New York 13, 








Instruments 


{ndustrial 
Metals 


‘ achieve continuous measure- 
ment and control of key process variables such 
as temperature. Design and construction fea- 
tures of this company’s strip-chart model §S 
_ Micromax recorder. 42 p. 


Leeds & Northrup 
Co., 4934 Stenton 
Ave., Philadelphia 
44, Pa. 





. find in one place the - 
tions of all ‘commonly used metals and a ozs 
in semen gyi Wall chart,  § by 34 in., lists 60 
different classes or types of metals. 


Sam Tour & Co. | 44 
Trini 4 PL, New 
York 6, N. Y. 





- keep up with the new and old 
uses of this ‘company’s chemical products and 
activated carbons. New bi-monthly house organ. 
Pocket-sized. 


Atlas Powder Co., 
Wilmington 99, Del. 





Chemicals 


take advantage of collected in- 
formation on hygrosco ic agents, surface-active 
agente and apparatus for a evaluation. Fact 
e includes 32 charts, 17 tographe, iagrams, 
tabular presentations an ty graphies. 83 p. 


Atlas oF ge pe- 
Rm. 5 ng- 
ton 99, * pel. 





ply it as an insulating ma- 
terial for wire ina cable. Properties and proc- 
essing details. 8 p. 


Co., Chemical Div., 
Pittsfield, Mass. 
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What's 
New 
In 


Chain Drives 


New Tecunicat Lirerature, cont. . . 


How Teo ..-. 


. select standard roller chain 
drives. Formuias, tables and examples. Dimen- 
rgd strengths, weights and prices of the drives. 

Pp. 


Company ...- 


Chain Belt Co., 
Dept. e Spring- 
fleld 2, Mass. 





Instruments 


t detector-elements 
and associated apparatus ‘or radioactive 

and radiation monitoring. Lists names an 
addresses of British manufacturers. 18 p. 


find the 


Scientific Instru- 
ment Manu - 
ers’ Assn., 20 Queen 
Anne S8t., London, 
W. 1, England. 








Valves 


get maximum safety by choos- 

Hoe | from a series ot newly designed valves for 

ustrial apeeetions where ammonia and other 
aaa noncorrosive , are used. 16 p. 





Henry Valve Panne 
3216 North A 
Melrose Park, sie 





Instruments 






exploit the unit piue-in con con- 
struction of this company’s new | 

Vane el nic pyrometer controllers. Specifi- 
cations, applications. 


priate Co., Water- 
bury 20, Conn, 








Instruments 


take your pick of . line of in- 
struments for automatic control ressure 
temperature, liquid level, flow, <# ity, pH 
and electrical variables. 32 p. 


priate Co., Water- 
bury 20, Conn. 








Resin 







. . formulate — butyral 


resin for primer coatings. , 


Monsanto Chemical 
Co., Plastics Div., 
Springfield, Mass. 








Protective 
Coatings 







chemical resistant enamels 

rotection “agulaee corrosive conditions of 

notin. & alkalies, bleach solutions, chlorine gas and 
high humidity. 


Inertol Co., 480 
Frelinghuyson Ave., 
Newark 5, N. J. 








Air Condi- 
tioning 







dehydrate and filter com- 
pressed air ‘used in combustion and process 
voatrel. — te and specifications for 
various units. Dp. 


Hankinson Co’ 
951 Banksville 
Pittsburgh 16, Pa. 





Instruments 







measure and nupeumneionlty 
control variables over distances ranging from a 
few feet to many miles. Among the applications 
pont dog are those for temperatures, pressures, 
rates. 


Bristol Co., Water- 
bury 20, Conn, 








Valves 






. . Choose from a line of valves 
which permits the oe Ante of matched 
seats and discs for the easy conversion of valves 
from fuil-way to plug types. 4 p. 


Lunkenheimer Co., 
Box 360-U, Cincin- 
nati 14, Ohio. 








Hydrogena- 
tion 






ohotographer of of heat exc 
a table on ee consumption. 8 p. 


General Industrial 
Development Corp., 
270 Park Ave., New 
York 17, N. ¥. 









Agitator 
Drives 







oose an agitator drive unit 
for use on any —- of food or chemical process- 
ing agitator tank. 


Western Gear 
Works, 417 Ninth 
Ave., Seattle 4, 
Wash. 





Azelaic Acid 









- use azelaic acid, a new prod- 
uct mate by “this company’s ozone oxidation 
process. Dp. 


Emery Industries, 
Inc., Carew Tower, 
Cincinnati 2. Ohio. 





Instruments 


mena vogue temperatures up to 
1,000 deg. F. with this company’s electronic in- 
struments. Illustrations and specifications ap- 
pear side-by-side. 18 p. 


Leeds & Northrup 
Co., 4907 Stenton 
Ave., Philadelphia 
44, Pa. 





Chemicals 


. . « make the best use of two vinyl 
acetate copolymers. Two data sheets. One covers 
a cross-linking polymer which deposits films with 
thermosetting properties. Another covers a ag 
acetate copolymer especially suitable for use in 
textile finishes. 


American Polymer 
Corp., Peabody, 
Mass. 





Handling 


move railroad cars and other 
heavy loads, including both vertical capstan and 
horizontal drum des g@ns with car spotters and 
car pullers. Complete line is Soeeeret typical 
layouts show positioning. 24 p 








Link-Belt Co., 307 
North Michigan 
Ave., Chicago 1, Il. 





Bollers 





- » provide yourself with boilers 
for use wherever steam is required for applica- 
tions other than power. Temarapan, specifica- 
tions of various models. 4 p 





Research 





t ideas to work. Describes 
the mechanism used by Battelle. 16 p. 


poise 


Boller Engineering 
and anaes: A Co., 
Phoenixville, Pa. 


Battelle Develop- 
ment Corp., 50 
King Ave., Colum- 
bus 1, Ohio. 








Instruments 





Lo . choose standard and special 
testing in truments for thé paint, varnish and 
other industries. Descriptions and illustrations 
of 100 items made or sold by this company. 48 p. 


Gardner Labora- 
tory, Inc., Bethes- 
da 14, Md. 








Instruments 






. supply your needs from a com- 
plete line of steam, gas, air, oll and water regu- 
lating equipment. Specifications, operational 
cate ang, 2 prices. Capacity tables and flange 
c 


O. CC. Keckley Co., 
400 West Madison 
St., Chicago, Ill. 








Valves 
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, . insure dependable and explo- 
sion-proof operation through the use of this 
company’s shut-off valves. 4 p. 


Valco Inc., 1410 
West Ft. Cincinnati 
15, Ohio. 


—End 






















and its as 
= as Mpc Pc! 


MPC Wood-Lined Steel Pipe 
is the efficient and economical 
answer wherever corrosion, abrasion, 


frictional resistance or sliming is a 


problem. 


Ideal for corrosive liquids, gases and 
fumes including aggressive waters, in- 
dustrial waste liquors, pulps, slurries, 
cid, alkali and salt solutions. 


For service up to 180° F. and 250 p.s.i. 
Higher pressure ratings for special serv- 
ice requirements. All pipe flanged and 
available in 10’ and 20’ standard 
lengths or “tailor-made” to your spec- 
ifications. Easy to cut and reflange. All 
flanges have standard ASME bolt circle. 

































Woodlined fittings are available in 
standard and special designs for all 
diameters. For catalog and additional 
information write Dept. 


est. 1869 





MICHICAN PIPE COMPANY 
Bay City * Michigan 


Manufacturers of Wood-Stave, Saran Rubbers 














Vitamins That Make Production Grow 


Perhaps, like many producers these days, 
you’ve found today’s heavier demands 
are asking more from your equipment 
than it can produce. 

Consider how one typical company in- 
jected new productivity into its opera- 
tion: 

This was a soap processor who needed 
extra production and new fuel economy 
for a process involving crude with a high 
salt content. Development of a specially- 
built still pot of economical clad steel 
eliminated need of multiple distillation 
. . . reduced fuel and maintenance. . . 
speeded up heating . . . ended corrosion 
... provided structural strength to with. 
stand vacuum—and cut first equipment 
cost, too. 

Wheat makes this story significant is 


that it resulted from a progressive plan- 
ning method followed by certain Equip- 
ment Builders. 

These specialists bring leading engi- 
neers, designers, and materials suppliers 
into the planning of your equipment. 
Each factor affecting performance is 
thought out by a specialist in that field. 
And in such planning, you'll find these 
builders turning to Lukens for its know]- 
edge of materials, as weil as its wide 
range of low-cost clad steels. 

Even with new equipment often diffi- 
cult to get these days, we know builders 
who can recondition what you have for 
better performance, better profits. Write 
us today, explaining your need. Manager, 
Marketing Service, 402 Lukens Building, 
Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE - PLATE SHAPES : HEADS - CLAD STEELS 


LUKENS STEEL 


COMPANY, 


COATESVICtCE, PA. 
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13 types...4 basic designs 


to meet your elevating requirements 


a: 


Se Se ee 








i iP 
The eee ee 








C) A, 
Centrifugal discharge | Positive discharge for 
for free-flowing, fine or | light, fluffy, fragile or 
loose materials with | any materials that tend 
small to medium lumps. | to stick to the buckets. 
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Link-Belt screw conveyor and bucket elevator Continnams. discharge Internal discharge for 


handle material from railroad car to storage sila 


for many materials — 
light to heavy, small to 
large, abrasive lumps. 





gentle handling of small 
articles such as pellets, 
rivets, seeds, castings. 


Let LINK-BELT recommend the bucket elevator best-suited to your needs 


V \ HERE large or small quantities of 
bulk materials must be elevated in lim- 
ited space, a bucket elevator is the 
equipment you need in most cases. 
And, in every case, you'll find the one 
that can do the job for less in the com- 
plete Link-Belt line. 

Link-Belt builds a type and size of 
bucket elevator for every requirement. 
Included in the 4 basic designs are 13 
types of bucket elevators designed to 
suit a variety of materials. A wide 


range of sizes on chain or belts is also 
available. 

Other Link-Belt engineering extras: 
Rigid, jig-built casings are self-support- 
ing requiring only occasional lateral tie- 
ins depending on height. Periodic in- 
spection is speeded with easy access to 
both head and boot. Chain or belt ten- 
sion is maintained at all times with 
simple screw or gravity take-ups. You 
can get complete engineering informa- 
tion from the Link-Belt office near you. 


BUCKET ELEVATORS 





LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, H Mi polis, San Francisco, Los Angeles, Seattle, Toronto, 
Springs (South Africa), Sydney ( Australia). Sales Offices in Principal Cities. 19,219-a 
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When the 
FROST 


Pumping trichlorethylene at 68° 
below zero, F., presents some un- 
usual problems due to expansion 
and contraction of metals under se- 
vere temperature variations. The 
packing difficulties alone would be 
quite a maintenance headache, ex- 
cept for the fact that this LaBour 
Type G has no packing, no stuffing 
box. And if performance were in 
any way dependent on close clear- 
ances within the pump, it would be 
quite a trick to start a warm pump 
after a shut down. 

The LaBour Type G handles this 
job perfectly without a bit of trou- 
ble. Being self priming, it cannot 
vapor bind at any temperature 
which permits liquid to exist as 
such within the pump. No temper- 
ature variation as between inside 
and outside can cause it to leak 
around the shaft, nor can tempera- 
ture extremes affect its sealing 
action. 

Of course this is not a common 
application. But LaBour pumps do 
the uncommon jobs easily because 
they’ve been designed and built by 
a company which has lived with the 
chemical industry’s liquid handling 
problems for nearly 30 years. If 
you can’t afford to take chances 
with your pumping equipment, you 
can’t afford anything less than a 


LaBour. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LzaBOU 


THE LaBOUR COMPANY, INC. « Elkhart, indiana, U.S.A. 
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British Take Notes on What Makes Us Terrific 


productivity will take care of itself. 


A team of industrialists has just completed a tour of 
our chemical plants trying to pin down the techniques that 
help our workers turn out more than twice as much as theirs. 


What impression would a visitor 
from overseas—one familiar with the 
nature of the chemical industry—gain 
from a tour through American chem- 
ical plants? 

Part of the answer is furnished in a 
report—Heavy Chemicals—prepared for 
the Anglo-American Council of Pro- 
ductivity by 17 representatives of the 
British chemical industry. 

Here’s a rundown on the main ob- 


Cuemicat EncingertInc—May 1953 


servations made by this distinguished 
group of visitors: 


PRODUCTIVITY 


American management doesn’t 
worry about productivity as such. Only 
one plant maintained a complete set 
of performance charts. Industry lead- 
ers here concentrate on keeping out- 
put high, materials efficiency good and 
costs low. If these targets are met, 


The observers concluded—after 
analyzing a whale of a lot of pro- 
duction data—that the U.S. chemical 
industry was able to produce 24 times 
more per employee than the British. 
The report emphasizes repeatedly that 
higher capital outlay per worker and 
dynamic management are the main 
reasons for the advantage held by this 


country. 
PERSONNEL 


In the U.S. chemical industry there 
is one technically qualified employee 


for every six people on the payroll. 
In Britain the ratio is 1:16. The visitors 
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A high-grade, woven Monel wire screen is the heart 
of the Yarway Strainer—one reason why hundreds 
of thousands of these strainers are policing 

pipe lines in nearly every industry. 


OTHER REASONS — 
@ cadmium plated bodies and 
screen caps 


®@ straight threads, machined 
faces and spark-plug-type 
gaskets on screen caps 

@ ten sizes from 14" to 3” 


Sold by 216 industrial distributors, 
Write for Bulletin S-203. 


YARNALL-WARING CO. 
137 Mermaid Ave. 
Philadelphia 18, Pa. 








Pile formed by wiping material 
from tray above 


investigate the 


Shaleel tovelad ete vallenn 
layer by stationary leveler 


GIVES GENTLE 
HANDLING 
THROUGH REPEATED 
PILING -AND 
SPREADING 


- WYSSMONT oOenrAnt 


DRYING ENGINEERS 
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from overseas felt that this was the 
most vivid and striking difference be- 
tween the two industries. 

Trade union membership is not 
very widespread in the American 
chemical industry; it is in Britain. 
Only 20 percent of U.S. chemical per- 
sonnel are union members. But 
American employees—both organized 
and .unorganized—welcomed the in- 
troduction of labor-saving machinery 
as a means of “taking the sweat out of 
the job.” In Britain, the fear of un- 
employment is so strong that the 
unions look upon labor-saving devices 
as a threat to their security. 

The U.S. excels in the use of instru- 
ments and automatic controls for 
chemical process work. The explana- 
tion—according to the visitors from 
abroad—may be the higher cost of 
labor in the U.S., the fact that these 
techniques have been used here for 
a long time in the petroleum industry 
and the emphasis in this country on 
continuous processes. 

Only one U.S. plant indicated no 
interest in the merits of instrumenta- 
tion and automatic controls. About 
35 percent of the factories visited 
eagerly favored the use of full instru- 
mentation and maximum automatic 
controls. 

Nearly 60 percent of the plants 
favored instrumentation for recording 
purposes but preferred hand control 
so that the operator would really know 
his job. 

In fact, one factory with auto- 
matic controls switches to full hand 
contro] for one hour a week so that 
employees will be prepared should an 
emergency situation arise. 

The remaining plants—about 15 
percent of those visited—appeared to 
favor wider use of instruments and 
automatic controls only where they 
had a clear-cut advantage. 


COVERNMENT AID 


The visitors expressed admiration 
for the ruthless American policy of 
scrapping old and inefficient plants 
and equipment. Part of the explana- 
tion—according to our visitors—was 
the fact that the necessary materials 
for expansion and modernization were 
more easily available in this nation 
than elsewhere. But a big factor was 
the very considerable direct and in- 
direct assistance that American in- 
dustry receives from the government. 
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You can’t stop corrosion with 


cj 


ordinary paints 


.-it takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by 
ordinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 


But Bitumastic Coatings can! 


FIRST—Unlike maintenance paints, 
Bitumastic® Protective Coatings are 
specially formulated from a coal-tar 
pitch base* that is, for all practical 
purposes, impervious to water. When 
you keep moisture away from an ex- 
posed surface, you stop corrosion. 


BITUMASTIC PROTECTIVE COATINGS ( 


SECOND—Bitumastic Coatings pro- 
vide an extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that is impenetrable. These 
coatings provide up to 8 times the 
film thickness of conventional paint 


coatings. 


*Hi-Heat Gray contains a vebicle with metallic 
pigment. 


THIRD—Bitumastic Coatings stop cor- 
rosion caused by moisture — acid 
fumes—alkaline fumes—salt air— 
heat. 

There are 6 Koppers Coatings—formulated 
to control corrosion of metal and deterior- 
ation of concrete. Use the coupon for full 


information, or see our catalog in Sweet's 
Plant Engineering File. 


[~~~ ———— “SEND FOR SET OF PRES BOOKLETS tome me ee ee ey 


Koppers Company, Inc., Tar Products Division 


Dept. 559-T, Pittsburgh 19, Pa. 


Please send me, without charge or obligation, complete information on corrosion 


prevention. 


Name...... 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 559-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA, 
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Last year the chemical industry spent $1,451 million . . . 


. on new plants . « » and equipment 


In the next four years we will spend more millions . . . 


- + « 1,3964in S32 ...1,300in'54 ...1,228in'55 ... 1,350 in '56 


Putting thet in perspective, all other industry* looks this way 


Actual Planned Preliminary Plans 
1952f 1953 1955 1956 
1,538 785 
772 502 
376 302 
896 


Transport equipment 253 
Food 785 


Electric, Gas utilities** 
Other transportation, communication 
ALL INDUSTRY 


* Capital expenditures, millions of dollars 
tU.S. merce 
** Electrical World, American Gas Association 











No Depression Before ‘56 =) 


Here's McGraw-Hill's sixth annual survey of business plans for new plants and equipment 
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Capital Expenditure Survey 


Businessmen plan to increase manu- 
facturing capacity by 16 percent be- 
tween now and 1956. By 1956, they 
also expect sales in manufacturing to 
increase by 10 percent. This is not a 
forecast but a statement of business 
plans and expectations based upon re- 
plies to the sixth annual McGraw-Hill 
survey of large business firms. 
> Capacity Plans Still on Upgrade— 
Industry plans to increase capacity in 
manufacturing by 7 percent in 1953, 
and then by another 9 percent by 
1956. The biggest expansion in capac- 
ity, as shown in Table 1, is planned 
in the electrical machinery, transpor- 
tation equipment, and chemical in- 
dustries. Automobile and machinery 
makers expect to expand faster than 
the average of all industry over the 
long pull, 1953-56. The oil industry, 
long regarded as a pace-setter in busi- 
ness, plans to grow at about the 
average rate along with the rest of 
manufacturing. Food and other manu- 
facturing companies plan modest, but 
still important, increases in capacity. 
The steel industry is definitely slow- 
ing down its rate of expansion. 

A transition from defense to civilian 
production, beginning in 1953 and 
extending to 1956, is indicated by 
these capacity plans. Some of the 
defense-supporting industries, such as 
steel and non-ferrous metal producers, 
plan to complete large increases in 
capacity during 1953. But they do 
not plan to add very much more to 


1. Manufacturing Capacity Is Increasing 
Index of Industrial Capacity (1939 = 100) 


1952 


* Including aircraft (all}tables). 
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PAINTS 


@ A well-known varnish plant depends on this bank of Roper 3600 
Series pumps to keep production humming. It is a typical example of 
Ropers on the job, for there are many similar installations. Some pump 
liquids even thicker than varnish; others pump liquids as thin as 
gasoline. The Roper 3600 Series is available in various combinations 
of pump sizes, gear reduction ratios, and motor sizes to provide unusual 
adaptability to innumerable pumping needs in petroleum, processing, 
and general industries. Capacities of 40, 50, 70, 90, and 100 g.p.m- 
at 60 lbs. p.s.i. are available. 


FEATURES THAT ASSURE DEPENDABILITY 


Long service life is provided by hardened steel reduction gears running 
in oil on anti-friction bearings ...a flexible coupling connects gear 
reduction and motor to eliminate thrust or radial loads... pumping 
gears operate in axial hydraulic balance... steel shafts run in high- 
lead bronze bearings... split packing gland in an extra-deep packing 
box facilitates servicing. You'll want a// the facts on compact, quiet- 
running Ropers so send the coupon today! 





GEO. D, ROPER CORPORATION 
435 Blackhawk Park Avenue, Rockford, Mlinois 


["] Please Send Catalog 
[_] Have a Roper Representative Call 


NAME 





ADDRESS 





city 





COMPANY 








SCY. 


for all process operations 


CRUSHING 


MILLING 


GRINDING 


SCREENING 


BLENDING 


MIXING 


DRYING 


SEPARATION 


FEEDING 


CONVEYING 


ELEVATING 


WEIGHING 


PACKAGING 


SEND FOR BULLETIN 98 


THE W. W. 


PIONEERS and LEADERS 





INDUSTRIAL DUST conTROL 


SLY 


FLAT BAG 


DUST 
FILTERS 


GET ALL OF 
THE DUST 


FROM THESE 


OPERATIONS 


MANUFACTURING CO. 








4771 TRAIN AVENUE © CLEVELAND 2, OHIO 
New York © Chicago © Philadelphia * Syracuse ©. Detroit * Buffalo 
Cincinnati ¢ St. Lovis * Minneapolis * Birmingham ¢ Los Angeles * Toronto 


| 
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their production potential by 1956. 
The durable consumer goods indus- 
tries, such as automobile and elec- 
trical manufacturers, plan sizable in- 
creases in manufacturing capacity dur- 
ing the next four vears. Consumer 
soft goods industries, such as food and 
apparel, expect to expand more slowly. 
Plans for capacity are proving to be 
an unusually accurate indication of 
businessmen’s thinking on their pro- 
ductive needs in relation to their mar- 
kets. They make better estimates on 
their growth in capacity than they do 
about the actual dollar amount of 
capital spending. Table 2 shows how 
closely the actual level of capacity in 
1952 turned out compared to plans 
for capacity which were made a year 
ago. 
>» Growing Markets, Competition— 
Businessmen feel there are larger mat- 
kets ahead. This may be one of the 
reasons why industry continues to 
plan new capacity. Not only do busi- 
nessmen expect larger markets, but in- 
dividual firms plan to get a bigger 
share of the market for themselves. 
Total manufacturing sales will in- 
crease about 10 percent, according to 
business expectations. At the same 
time, business managers plan to make 
the sales of their own firms grow by 
13 percent. These are averages, of 
course, but down the line, company 
by company or industry by industry, 
the same tends to hold true. 
Businessmen were asked how much 
they expected the sales of their com 
pany to grow by 1956. Then they 
were asked how much they expected 
industry sales to increase. When these 
replies were totalled, a sizable differ- 
ence appeared between what each 
company planned to do in comparison 
with the industry. 
The greatest differences between 
company sales plans and expected in- 
dustry sales were found in the auto- 


2. Planned Capacity Compared With 


Actual 


Index of Physical Capacity (1939 = 100) 


Planned Actual 
1952 


| Steel... 140 


Machinery 
Electrical Mach 


| Automobiles. . 


Transport Equip. 
Chemicals.......... 
Petroleum, Coal Products 
Other Mfg...... , 
ALL MFG...... 


* As reported in January 1952. 
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LUKENWELD FLAKER SPEEDS OUTPUT 
FOR TENNESSEE PRODUCTS 





In producing a new insecticide, the Tennessee 
Products & Chemical Corporation required high 
output . . . close temperature control . . . protec- 
tion of product quality. A special Lukenweld 
flaking machine, employing the revolutionary 
features of Lukenweld jacketed steel rolls, met 
all three requirements at low cost and with sav- 
ings in weight and power. 

The high output and delicate temperature con- 
trol made possible by the double-shell design of 
the Lukenweld roll results in rapid crystalliza- 
tion, fast flaking and high product quality: Qual- 
ity is also protected by non-corrosive surfaces 
that contact the product before it is crystallized 
and scraped off by a doctor blade—the roll is 
chrome plated, the steam jacketed dip pan is 


te 


DIVISION OF LUKENS STEEL COMPANY 
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nickel-clad steel, the agitators are solid nickel. 
And, because Lukenweld furnished the complete 
unit, it was installed as a single package, backed 
by a single source of responsibility. 

It faster heating, cooling or flaking is your 
problem, Lukenweld jacketed rolls may be the 
answer. Built of rolled steel plate, they can be 
designed to operate safely at more than 350 psi. 
Use of plate permits a shell 40 to 75% thinner 
than ordinary rolls for faster heat flow, rapid 
heat up, quick shut down. With no heads to 
crack, no gaskets to blow out, you'll find Luken- 
weld design assures dependable long life, while 
better temperature control assures uniform prod- 
uct quality. 


co —SEND COUPON FOR FREE BOOKLET— — — 7 


Lukenweld Division of Lukens Steel Company 
400 Lukens Building, Coatesville, Pa. 


Gentlemen: 


Please send me your color booklet, “10-67 Percent More Production,” 


containing information on Lukenweld Jacketed Drier Rolls. 





HUMIDITY 
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eighing Scale. 
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operation is completely automatic from the time 
ial enters the hopper until the precisely weighed 
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mobile, machinery, and chemical in- 
dustries. By contrast, Table 3 shows 
that the steel and electrical machinery 
companies expect their sales to grow 


| very closely with industry growth. 
_ Other lines where a strong element of 
| competitive growth is expected by the 
| company against the industry are 
| these: Baking, breweries, cereal manu- 
| facture, engines, service machinery, 


special machinery, wool textiles, dye- 


| ing, knitting, building materials, ce- 
| ment, furniture, non-ferrous metals. 
| ® New Products and New Processes— 
_ With stiffening competition looming 
_ ahead, new products and new proc- 
| esses assume great importance. New 


products are a powerful competitive 


| means of bringing in new customers 
| and capturing a bigger market. New 


manufacturing processes are the key 
to increasing efficiency and lowering 


production costs. 


Manufacturers were asked what 


| new products or new processes in their 
_ industry would require particularly 
| large capital expenditures during the 


next few years. Here are examples: 
Automobile makers expect to de- 


| velop gas turbines for automotive en- 
| gines. These will require a wholly 


new kind of parts. New high com- 
pression engines in the more imme- 
diate future will require better parts. 


| Both of these developments will call 
for large capital spending. 


Airlines will replace present piston 
engines with turbo-jet types. New jet 
aircraft will also be needed as addi- 
tional equipment, not replacements 
for present fleets, within the next 
seven years. 

Chemical companies say that coal 
hydrogenation may reach the stage 
where it will require large capital in- 
vestment. More synthetic detergent 
plants, more petrochemical deriva- 
tives, and vertical integration of chem- 
ical companies are also planned. 

Petroleum companies expect that 


3. Expected Company Sales Increase Com- 
pared With Industry 
Expected Expected 


for for 
Company Industry 
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catalytic reforming to improve motor 
fuels will require large capital ex- 
penditure. 

Coal companies foresee the need 
for more continuous coal mining ma- 
chines. 

Food manufacturers will increas- 
ingly use the high-temperature, short- 
time method of canning. This pro- : 
duces canned foods with more natural | = _ 
flavor and color at lower cost. Con- Tne toe “ecm leaner Pcie say sow a 
tinuous bake ovens which use a steel : 
conveyor band will find increasing 
use. With production of canned and 
baked goods being stepped up in these 
ways, pneumatic conveyors for han- 
dling bulk materials will be needed 
to keep up an adequate flow of mate- 
rials. Higher speed filling and pack- 
aging equipment will also be necessary 
to keep pace with production. 

Electronics manufacturers expect to *  GARLOCK KLOZURE Oil ond GARLOCK LATTICE-BRAID Rod 
continue investing in new equipment Crnene Sous yr Rosen and Shaft Packings 
to produce larger picture tubes, color 
television, transistors, micro-wave ap- * 
plication, and atomic energy power BITAN 
elements. 

Machinery makers say their horizon C | © VW ® oO Hee, * 
includes larger forging presses, large 
injection molding presses, powder | 


metallurgy, and more carboloy tipped | G is A 2 2 | A ad * 


tools. 


Can makers are going in for tinless * 
containers, | KLOZURE 


Lumber industry expects to make | 


it a aaron LATTICE-BRAID* 


tronic gluing equipment. 
Railroads still have a way to go on | 
dieselization and beyond that is Cen- | These familiar brand names are registered trade-marks 


tralized Traffic Control. | belonging to The Garlock Packing Company. They are 


Steel ies plan t d th . 
sscuaaiian ak eke hg “te | never to be used as generic terms to designate types of 


grade iron ore. products and are properly used only to denote products 
Textile manufacturers say that dras- | manufactured by Garlock. 

tic changes in spinning mills are com- | 

ing in about five years and in looms | BITAN Leather Packings, CHEVRON Packings, 

in ten years. ae GUARDIAN Gaskets, KLOZURE Oil Seals and 
Transportation equipment compa- | ggg ys, pot. of. LATTICE-BRAID Packings are all exclusive prod- 

nies have large expectations for high | ucts of Garlock’s own factories. So, wherever you see 

ees a songs Presses. | ~ these trade-marks you can be sure that the products 

x wed oe fe ya 4 renee Von with which they are used are of proper design and are 
PARTROG: SET LOWANL-IOGEEN SEATON manufactured to the highest quality standards. They 


4. What Companies Plan to Spend For | will give you long, dependable service. 
(Expansion versus Modernization) 
1952 





1088 1080-6 Branch Offices in Principal Cities 


Exp Mod Exp Mod Exp Mod | THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
am oom an pg — os In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


. & & 
64 
23 
72 
24 


® PACKINGS, GASKETS, OIL SEALS, | 


58 
51 
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There’s a Pyrene for every fire hazard 


Many 
fires start . . 
Tr its ay 


shipping 
room 


These extinguishers are for shipping room fire hazards: (lL to R) Pyrene Cartridge- 
Operated, Anti-Freeze or Woter Type; Pump Tank; and Sodo-Acid Type. 


40% of all businesses fold up 
when fire gets out of control 


We’re not trying to scare you, we only want to urge you to buy 
enough of the right type of extinguishers in time and have them 
handy wherever you have a fire hazard. Your local Pyrene* 
jobber has the right Pyrene equipment to cope with any fire 
hazard you may have—everything from hand extinguishers to 
automatic systems. He also carries Pyrene recharges. One call to 
him, one purchase order, one invoice will take care of any need 
you may have. Write us for his address. *T.M. Reg. U.S, Pat. Off. 


Portable fire extinguishers: vaporizing liquid, soda-acid, foam, cartridge-operated, car- 
bon dioxide, dry chemical, and pump tanks ¢ Wheeled extinguishers: soda-acid, foam, 
carbon dioxide, dry chemical types * Air foam play pipes * Systems for special hazards 


PYRENE MANUFACTURING COMPANY 
593 Belmont Ave. Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 
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can be seen in the following percent- 
ages of total capital spending: 


Percent Spent on 
Expansion Modernization. 
58 42 
49 
1953 planned 43 
1954-56 
(preliminary plans). . 38 


Table 3 indicates that industries in 
which total spending is declining are 
the ones which expect the largest por- 
tion of their funds to go toward mod- 
ernization and replacement. The steel, 
transportation equipment, food, and 
textile industries show a strong tend- 
ency toward modernization. 
> Planning Ahead—Businessmen are 
not making definite capital expendi- 
ture plans as far ahead this year as. 
they did in 1952. The majority of 
them still plan capital spending more 
than two years ahead (see Table 5), 
but a smaller-than-last-year portion of 
the companies say they have four or 
five year capital programs. 

Although formal capital programs 
are not being formulated as far ahead, 
the number of firms able to give pre- 
liminary figures four years ahead, in- 
creased. This year, 81 percent of the 
firms gave preliminary investment fig- 
ures four years ahead, compared with 
only 65 percent in 1952. 
> Investment by Major Industries— 
The amount of capital expenditures 
planned by business is still rising. 
This survey, consisting mainly of 
large business firms, indicates busi- 
nessmen plan to spend $23.3 billion 
on new plant and equipment in 1953. 
This is a 6 percent increase over 1952. 
Manufacturing firms expect to invest 
about one percent more than last year, 
while gas and electric utilities, airlines, 
and mining plan higher increases. 

The outlook for 1954-56 shows 
business already projecting capital 
plans at a level well over $18 billion 


5. How Far Ahead Capital Expenditures 
Planned 


(Percent of Companies Answering) 
+5 yrs. +4 +2 
Steel... re q f 63 
Machinery 50 
Electrical Mach... . ‘ 93 
Automobiles... } 86 
Transport Equip 29 
4, _ De aeAT ee: 64 
Chemicals... .. ; f 75 
Petroleum, Coal 
79 
é 69 
Other Mfg. . . 57 
ALL MFG ‘ 63 
Mining... 58 
Air lines. ‘ 100 
Railroads... 59 
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Stokes’ New Test Lab Open to Industry... 


A type CH Lectrodryer sends required quantities of DRY air to 
each test room in F. J. Stokes’ new laboratory. Precise humidity 
and temperature contro! enables experimentation to proceed 
rapidly, regardless of outside weather conditions. 


Closed to 
NWANTEP 
MOISFURE > 


Complete facilities for testing and developing 
materials, equipment and processes are open 
to customers of the F. J. Stokes Machine 
Co., Philadelphia. 

Recognizing that many projects demand 
precise humidity control, the Stokes Laboratory 
is equipped to eliminate unwanted moisture. The 
exact experimental atmosphere is metered to each 
test room by a Lectrodryer*. Humidity is pre- 
set, like the temperature, according to the need. 


LECTRODRYERS DRY 
s 
WITH ACTIVATED ALUMINA 
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Perhaps controlled humidity is all you need to 
speed your production, keep delicate chemical 
reactions on the beam or to prevent mois- 
ture damage in storage areas. There are 
Lectrodryers removing unwanted moisture from 
air, gases and organic liquids to dewpoints 
below -110° F. 

Write for help in adding DRYness to your 
processes: Pittsburgh Lectrodryer Corporation, 
303 32nd Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 





MULTI-FEED 
CHEMICAL FEEDERS 


? 
Wh a t e y e r Manzel flexibilit rmits accurate 
teeding of many different chemicals 


simultaneously. Chemicals can be 
pumped into other liquids or test 


samples drawn from production at 
YO U R regular intervals. The illustration 
shows 2 Manzel with 7 feeds, each of 

TLE 


which can be individually set to draw 
an exact amount of chemical from its 
own tank. 


Need in LARGE OR SMALL 


CAPACITIES 


h AD H C a Manzels Chemical Feed- 
: ers pump from a fraction 

| ofadrop to 60 gph per 

ed... with unsurpassed 


accuracy and depend- 


"1 ability. You eliminate 

t i? é r S "1 troubles due to guess- 
"| work, inaccuracy, or for- 

getfulness. Any number 

of feeds, any type of 


drive. Easily synchron 
ized with any process 


@ When you have a problem of feeding one liquid into 
another ... no matter how light, or heavy, or corrosive ... 
you can rely on Manzel’s long experience in precision pro- 
portional! pumping. 

Manzel Chemical Feeders can be individually engineered 
for most applications ... and they are riced much lower 
than you might expect. Write for details today. 


000 Bebcock Street 
Buffalo 10, N.Y. 


SPECIALIZING IN HIGH PRESSURE METERING PUMPS SINCE 1898 
366 
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each year. By comparison, industry's 
capital spending in the peacetime 
prosperity of 1947-50 ranged between 
$14 and $16 billion a year. 

While total capital spending plans 
continue to rise in 1953, some indus- 
tries are cutting their investment 
programs while others go on expand- 
ing. By and large, the plant and 


| equipment expenditures in 1953 will 
| be supported by as broad a group of 


industries as in 1952, but the base 


will be narrower than in 1951. 


In 1951 business expanded plant 
and equipment sharply across the 
board, defense and consumer indus- 


| tries alike. During 1952, fewer in- 
| dustries continued to increase their 


investment, and these industries were 
mainly among the defense supporting 
group. Steel, machinery, petroleum, 


| chemical, food, and electric utilities 
| showed the greatest increases in plant 


and equipment expenditures in 1952. 
According to business plans for 
1953, steel, machinery, and chemical 
industries will decrease their capital 
expenditures somewhat. Food and 
petroleum will continue to increase 
their capital spending at about the 
same rates as last year. But the big 
increase in capital investment in 1953 
will come in automobiles, electrical 
machinery, transportation equipment, 
mining, and utilities. 
P Investment by Product Lines—The 
largest increases in capital investment 
programs by product lines (see Table 
6) are found in agricultural machin- 
ery, Office and store machinery, rubber 
and oil refining. Other groups, not 
shown in the table, which are making 
large increases in plant and equipment 
expenditures are airlines, gas utilities, 
shoes, furniture and engines. Among 
the food group, beverages, breweries, 


6. Capital Spending by Product Lines 


Agricultural Mach 
Const. & Mining Mach.... 


| Non-Ferrous Metals* ; 


* Mining and manufacturing. 
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distilleries, and dairy products plan 
bigger capital programs. 

Products with less capital spending 
in 1953 than last year include paper, 
glass, non-ferrous metals, food can- 
ning, most lines of machinery, and 
rayon chemicals. 
> Range of Investment, 1954-56— 
How firm are these capital invest- 
ment plans of business? Will they 
change sharply if business conditions 
change? 

Business plans for capital invest- 
ment are flexible, but there is more 
leeway for them to go upward than 
down. All manufacturing companies 
have preliminary plans to spend an 
average of about $9.3 billion a year 
in the period 1954-56. 

Compared to this, the minimum 
annual expenditure they say they 
would make even if sales declined sub- 
stantially is about $6.0 billion. In a 
business recession, therefore, manu- 
facturers do not expect to cut their 
investment in new plant and equip- 
ment by more than one-third. 

On the other hand, the maximum 
capital expenditure businessmen feel 
they could make in the period 1954- 
56, to take full advantage of all tech- 
nological developments, amounts to 
about $13.8 billion. This is almost 
half again as high as the preliminary 
plans for expenditure during this pe- 
riod. Capital spending in 1954-56 
would be well above the level of 
1952-53 if businessmen spend the 
maximum amount which they feel 
they could usefully invest. 

The biggest opportunities for in- 
creasing capital investment to take 
advantage of technical improvements 
are in the steel, machinery, food, 
chemical, petroleum, and textile in- 
dustries. These industries have con- 
siderable latitude for modernization, 
judging from maximum 


By contrast, businessmen in the elec- 


7. Capital Spending Under Changing 
Business 


(Millions of Dollars) 
Average 1954-56 
Spending 
Minimum Maximum 
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spending | 
businessmen report compared to their | 
1953 spending plans. (See Table 7.) | 





This NEW METHOD 
DRIES AIR 


PRECISELY as you want it 


to control your product’s quality 


to prevent condensation on your product or material 


to prevent changes due to moist air in contact with your product 


to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to DRY your material or product 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


p> to provide precise atmospheric conditions for testing 


p> to increase your air conditioning capacity 


p> to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because . .. it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always. 
Niagara machines using liquid contact 
means of drying air have given over 20 
years of service. 


Most reliable because ... the absorbent 
is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 
are required to control your conditions. 


Most flexible because . . . you can obtain 
any condition at will and hold it as long 
as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take care of because .. . the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


Most compact, taking less space for in- 
stallation. 


inexpensive to operate because ... no 
re-heat is needed to obtain the relative 
humidity you wish in normal tempera- 
ture ranges and frequently no refrigera- 
tion is used to remove moisture. 


The ct t b @...no solids, salts 
or solutions of solids are used and there 
are no corrosive or reactive substances. 





Niagara Controlied Humidity 
Air Conditioning 


This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 
of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 
function. 


For complete information write 
NIAGARA BLOWER COMPANY 


Dept. CE, 405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of United States and Canada 
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Moriam Manometers in an instrumentation room at Perfect Circle Corporation, 
Hagerstown, Indiana, one of the world's foremost makers of piston rings. 


Perfect Measurement at 


PERFECT /\ CIRCLE 


MERIAM uavonsries 


© At Perfect Circle Corporation, Meriam 
Manometers measure various pressures and 
pressure differentials — functions of air flow, 
fuel flow, oil flow, crank case pressure, exhaust 
back pressure, water flow, and similar variables 
encountered in internal combustion engines 
while testing piston rings. 


Meriam Manometers are specified in nine 
engine test cells at Perfect Circle Corporation 
because they can be applied to very low pres- 
sure differentials and because of their inherent 
accuracy, sensitivity and independence of 
mechanical failure. 


If your instrumentation problems are 
complicated by varying ranges of pressure 
differentials, possibly the answers are Meriam 
Instruments. They are primary standards for 
indicating measurements of pressures or flows 
of liquids or gases. 

We shall gladly share our more than 40 years 
of experience. Request Bulletin C-12. 


THE MERIAM INSTRUMENT CoO. 
10916 Madison Avenue ° Cleveland 2, Ohio 
WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF, 
tN CANADA: PEACOCK BROS. LTD., MONTREAL 


 Cnshament 


SETASEISE ED 1911 





ECONOMICS, cont. . . 


trical machinery, automobile, and 
transport equipment industries do not 
think that the maximum level of in- 
vestment which they could profitably 
make for technical improvements in 
the future would equal 1953 spending. 
> Depreciation—The most important 
thing about depreciation funds is that 
they are increasing. Depreciation in 
manufacturing will increase from $5.9 
billion in 1952 to $7.8 billion in 
1956, according to businessmen’s 
reports. 

Today depreciation finances a little 
more than half of the capital spend- 
ing. Depreciation in 1953 will amount 
to $6.8 billion in manufacturing, as 
shown in Table 8, compared with 
$12.1 billion planned for new .plant 
and equipment. 

About 85 percent of the manufac- 
turing firms report that they have a 
policy of spending all their deprecia- 
tion allowances for plant and equip- 
ment and that they expect to con- 
tinue that policy. Another 5 percent 
have been spending all their deprecia- 
tion for capital goods but plan to 
change this policy. Presumably they 
feel the need to build their working 
capital position or pay off debt. The 
remaining 10 percent of the manufac- 
turers have not spent all of their de- 
preciation for plant and equipment, 
nor do they intend to in the future. 

Depreciation reserves appear to 
hold up the minimum level of capital 
spending which businessmen say they 
would make even under recession con- 
ditions. The minimum capital spend- 
ing businessmen report for 1954-56 is 
$6.0 billion a year while depreciation 
funds will average $7.5 billion in this 
period. About 80 percent of depre- 
ciation funds will go into plant and 
equipment even under adverse con- 
ditions. 

We can also get some inkling of 
where future capital spending will be 
strongest from the accumulation of 
depreciation funds. Table 8 shows 
that depreciation funds are now a 
fairly small proportion of present cap- 
ital spending in the basic industries. 
The ratio of depreciation to spending 
is between one-third and one-half in 
steel, machinery, electrical machinery, 
automobiles, chemicals, and _petro- 
leum. It is only about one-sixth in 
transport equipment. 

But the dollar amount of deprecia- 
tion is also growing the most rapidly 
in these same industries. This comes 


May 1953—CuemicaL ENGINEERING 








SWRcmes a-0,, 0-0 a Ge pp okeokeos S-umen ameoken! 
YOU CAN SAVE ON COST AND SERVICE 
WITH PEERLESS FLUIDYNE PUMPS 


10 REASONS WHY THESE 
PEERLESS END SUCTION PUMPS 
OUTPERFORM IN GENERAL 
PURPOSE APPLICATIONS 


1. They‘re ECONOMICAL. Designed with econ- 
omy in first cost, installation, maintenance and 
operation—all without compromise in quality. 
2. They’re DURABLE. Every consideration has 
been given in design and construction to 
assure long service life even under abnormal 
service. 
3. They’re EFFICIENT. In all sizes, types and 
models the Fluidyne line is characterized by 
high performance ratings. 
4. They’re VERSATILE. Indoors or out, every 
general utility pumping service can use 
Peerless Fluidyne Pumps. 
5. They’re COMPACT. Space costs money; 
Fluidyne pumps fit neatly into both piping 
and pumping layouts as well as into sub- 
assemblies. 
6. They‘re EASILY MAINTAINED. No special 
tools are required to perform ordinary pump 
maintenance in the Peerless line. 
* 7. They’re DEPENDABLE. Ample safety factors 
, See assure performance on continuous or inter- 
Type PB Pumps providing water supply to pressure system. mittent duty, regardless of mounting angle. 
8. They're GOOD LOOKING. Pleasing, trim 
and compact, their sturdy exterior design 
makes for neat installations. 
9. They’‘re HYDRAULICALLY CORRECT. Pecer- 
less impeller and volute design assure non- 
pulsating, non-turbulent liquid flow. 
10, THE LINE 1S COMPLETE. The Peerless Flui- 
dyne line is one of the broadest offered by 
any manufacturer. Drives: electric, belt or 
flexible coupled; Hp range: from: 4 to 150 
pix sizes Snous hp; Capacities: up to 5500 gpm; Heads: up 
, to 260 ft. Write for descriptive bulletin today. 
Fractional HP Close Coupled Electric 4 H.P. to 150 H.P Fractional HP Flexible Coupled 
Type PE Fluidyne Pump ALL TYPES OF Type PB Fluidyne Pump NEW BULLETIN 
DRIVE AVAILABLE sents een oars 
hp pumps in the Peerless 
4 Fluidyne Line. Write for your 
? ’ copy of this 24-page fully 
a illustrated and descriptive 
bulletin by mailing coupon 


tt . ‘ 
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a Filla today for Bulletin B-2300. 
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MAIL COUPON TODAY _™ 
oe } ‘4 
Peerless Pump Division, 
Food Machinery and Chemical Corportion 
Integral HP Close Coupled Electric Integral HP V-Belt drive Type PB 301 West Avenue 26, Los Angeles 31, Calif. 
Type PE Fluidyne Pump Fluidyne Pump Please send without obligation new Bulletin B-2300 de- 


. scribing Fluidyne line of fractional and integral hp pumps. 
PEERLESS PUMP DIVISION am 
FOOD MACHINERY AND CHEMICAL CORPORATION ai NP 
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| PRISER OMS HON ORT eR OP Aer Ra BED 
Factories: Los Angeles, Calif. and Indianapolis, Indiana. dete ee Crane 
Offices: New York; Atlanta; Chicago; St. Louis; Phoenix; 
Fresno; Los Angeles; Tulsa; Dallas, Plainview and Lubbock, ‘ t//]M pf en OLR ECMO AEE ROSES 
Texas; Albuquerque, New Mexico. 


Distributors in Principal Cities; Consult your Telephone Directory. CHEM ENG. 
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Right angle worm gear, 
ball bearing type speed 


reducer. 


Verquad quadruple 
(double suction—dov- 
ble discharge) check 
valve, cone or ball type. 


Chemical liquid end consisting 
of interchangeable barrel and 
housing assembly containing 
the plunger, packing and pack- 


ing gland. 


implicity of design 
plus precision manufacture 


Mechanical linkage transforms 
the rotary motion of the speed 
reducer to the required recip- 
rocating motion. 


Stroke adjustment cou- 
pling. Stroke adjust- 
ment WHILE PUMP IS 
IN OPERATION is op- 
tional. 


‘@ Heavy ribbed and 


webbed cast iron base. 


Sealed-in-oil precision 
rack and pinion as- 
sembly drives the plun- 
ger in the liquid end. 


assure high standards of 
accuracy and dependability in 


Hills-McCanna “U” type metering 
and proportioning pumps 


Whenever small volume flows must be metered or propor- 
tioned continuously, the simple, foolproof design of Hills- 
McCanna “U” Type Pumps pays big dividends. For flows 
up to 24 gallons per hour per feed, its accuracy and relia- 
bility suit it for research, pilot plant operation and full scale 
processing alike. 

The “U" type pump is available in a range of capacities 
with 1, 2, 3 or 4 feeds. Its design permits use of a wide 
variety of materials of construction in the liquid end. 

Write for descriptive literature which gives full information. 
HILLS-McCANNA CO., 2341 W. Nelson Street, Chicago 18, Ill. 


gee SVEGANN Alpe 


ieaioniny ared propestioniong penip 


SAUNDERS ‘TYPE PE DIAPHRAGM VALVES 


FORCE FEED LUBRICATORS ¢ 
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Economics, cont, . . 


about from the large investment in 
defense facilities needed in these in- 
dustries since 1950, plus the rapid 
amortization of defense plants which 
the government allowed. The basic 
industries will, therefore, have large 
sums from depreciation becoming 
available in 1954-56. In steel the de- 
preciation reserves may pile up faster 
than is needed to finance planned 
capital investment. By 1955 for in- 
stance the steel companies will have 
$829 million in depreciation, but 
their preliminary investment plans 
amount to only $623 million. Some- 
what the same situation is true in 
transport equipment, engines, apparel, 
meat, and non-ferrous metals. 

The manufacturers of consumer 
goods, on the other hand, already 
have a fairly high ratio of depreciation 
to spending, and their depreciation 
funds are not increasing rapidly. This 
is true of food, textiles, and the 
“other manufacturing” group, which 
includes apparel, paper, lumber, rub- 
ber, etc. Almost two-thirds of capital 
spending is financed out of deprecia- 
tion in these industries. Growth in 
depreciation allowances will be very 
modest by 1955 in these industries 
because they did not benefit from the 
defense expansion or the rapid amor- 
tization provisions. 

Table 8 contains the first figures 
available showing depreciation by in- 
dustries for future years. 
>» How This Survey Was Made—The 
capital expenditure survey made by 
the McGraw-Hill Department of Eco- 
nomics is a report on the plans of 
industry for 1953 through 1956. It 
does not tell what ought to be spent 
for new plant and equipment. It is 
not a commentary on the policy im- 
plications of capital expenditure plans. 
It is solely a report of what industry 
now intends to spend on capital 
goods, 

The companies cooperating in this 
survey employ more than 60 percent 


8. Depreciation Funds by Industry 
(millions of dollars) 
Actual 
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of all workers in industries where 
capital investment is highest. That 
includes chemicals, oil, railroads, ma- 
chinery, autos, utilities, and_ steel. 
These industries account for two- 
thirds of all spending for capital 
goods. The companies included in 
the sample were mostly the bigger 
companies in these industries. 

In other industries, coverage was 
not so complete. But the participat- 
ing companies were carefully picked 
to make up a representative cross 
section. 

In all, the sample includes compa- 
nies employing over five million work- 
ers. That is about one-quarter of the 
total employment of all industry. 

Physical capacity was measured by 
figures supplied by the cooperating 


companies themselves. All compa- | 


nies were asked to select their own 
measures of physical output. A steel 
company may use ingot tons, for ex- 
ample, while an aircraft engine maker 
compares the rated horsepower of the 
engine he produces. The results are 
the only available direct measures of 
the expansion in industry since 1939. 

The capacity index in this report 
is the most widely used capacity in- 
formation available, and this year’s 
capacity figures are directly compar- 
able with those published in last 
year’s McGraw-Hill report. The dollar 
figures on capital expenditures used 
in this report, on the other hand, have 
been put on the same basis as the 
revised series published by the De- 
partment of Commerce for the years 
1945-52. To make comparisons with 
the dollar amount of capital invest- 
ment in past years, therefore, the De- 
partment of Commerce series should 
be used. 

The McGraw-Hill study makes no 
allowances for the change in the value 
of the dollar. The totals reported by 
industry are compiled exactly as they 
are given. Therefore, to obtain the 
actual physical difference between 
one year’s spending and another’s, you 
must remember that the value of 
money has shrunk. 

Capital spending for the electric 
utility companies was obtained 
through the cooperation of Electrical 
World, a McGraw-Hill publication. 
Figures on gas utilities are from the 
American Gas Association Survey. 
Correspondents . of Business Week 
personally interviewed many company 
executives. Other McGraw-Hill maga- 
zines helped in conducting the survey 
in their own particular fields. 
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CONTINUOUS 
SEPARATION 


LIQUIDS AND 
SUSPENDED SOLIDS 


UNDERFLOW 


The Merco Separator brings the modern, 
continuous flowplan to new phases of the 
chemical industry. It replaces bulky, batch- 
type operations, eliminating inherent slow- 
ness, contamination and fluctuations. 


Versatile Merco Separators are economical 
replacements for conventional settling tanks, 
filters and centrifuges. In addition, Mercos 
handle micro-classification and washing of 
extremely fine particles— functions that can- 
not be economically duplicated by other 
means. 


Merco continuous separation is based on a 
unique return flow principle. Clarified liquids 
and concentrated solids are separated and 
discharged without clogging, buildups, 
surges or retention of material. The action 
is entirely enclosed. All controls are external 
and simple. 





ASK THE 


AEROFIN 
MAN 


hout Practical 


Heat Exchange 


There is a competent Aerofin 
heat-transfer engineer near you 
-qualified by intensive train- 
ing and long experience to find 
the right answer to your own 
particular heat-exchange prob- 
lem -and backed by the research 
and production facilities of the 
pioneers in light-weight ex: 
tended surface. 

Ask the Aerofin Man. 


Aerofin units do the job 
Better, Faster, Cheaper 


only by manufacturers of nationally 
system apparatus. List on request. 





Economics, cont. . . 


INVESTMENTS 
. . » Oil or Chemicals? 


“If you want to invest for a retire- 
ment income, put your money in oil.” 
This is the advice of Mott Souders, 
Jr., associate director of Shell Develop- 
ment Co, and a well-known author- 
ity on investments and the flow of 
money. 

Speaking at a meeting of the North- 
ern California Section of AIChE, Sou- 
ders analyzed three of our biggest 
growth industries: chemicals, petrol- 
eum and electrical utilities. Here are 
his conclusions. 

Based on the Federal Reserve 


| Board index of physical production, 


electric utilities have had an average 
yearly growth of 9 percent during the 
past 15 years, chemicals 8 percent and 
petroleum only 5 percent. From this 
it appears that utilities provide the best 
investment opportunities; but the fate 
of $100 invested in representative 
stocks at the 1936 high in each of the 
industries proves otherwise. 

Souders picked 12 oil, 10 chemical 
and 7 electrical utility companies* 
for his analysis. One hundred dollars 
invested in the 12 oil companies 
would now be worth $201, with an 
additional $64 having been paid out 
in dividends; the chemical — stock 
would now be worth $155, plus $52 
in dividends; the utilities stock would 
now be worth only $90, plus $68 in 
accumulated dividends. 

Apparently, growth companies in a 
growth industry are not sufficient 
criteria in the selection of a growth 
stock. Although the electric utility in- 
dustry has a steeper growth curve than 
either chemicals or petroleum, the 
utilities have not been good growth 
investments for the stockholder. 

Low rates of earnings and high divi- 
dend payouts have prevented substan- 
tial growth in the utility stockholder’s 
equity. There has been no compound- 
ing of yield from earnings retained in 
the business, Consequently, growth 
has been based on borrowed money 
and preferred stock. The high yields 
and retained earings in both the 


*CHEMICAL COMPANIES: Air Reduc- 

tion, Allied Chemical & Dye, American 
ny-V: 

of Ind., Stand. of N,. J., Texas Co. 
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TO MAINTAIN CONSTANT OUTPUT VOLTAGES — 
STABILINE Vorrac VOLTAGE REGULATORS 


are available in DISTING! TYPES | 


INSTANTANEOUS 
ELECTRONIC 


For the most 
exacting 
control 


INSTANTANEOUS CORRECTION — as compared with any other type. Opera- 
tion is entirely electronic without moving parts. Complete correction is 
effected in 3 to 10 cycles depending on variations in line voltage, load 
current, load power factor and other conditions. 


EXCELLENT STABILIZATION AND REGULATION — The maximum change in 
output voltage will not exceed: 0.25 per cent for any or all changes 
or variations in operating conditions — +0.1 per cent for input voltage 
changes — +0.15 per cent for load current or power factor changes 
from lagging 0.5 to leading 0.9. 

MINIMUM WAVEFORM DISTORTION — Except under the most adverse con- 
ditions, distortion is usually under 2 per cent. 


MUCH WIDER INPUT RANGE — than most competitive types. Ranges are 
95-135 volts for a nominal output of 115 volts and 195-255 volts for a 
nominal output of 230 volts. 


ADJUSTABLE OUTPUT VOLTAGE — Output from a nominally 115 volt unit 
is adjustable from 110 to 120 volts and from 220 to 240 volts on a 
nominally 230 volt unit. 


INSENSITIVITY TO FREQUENCY CHANGES — but to maintain optimum cor- 
rection characteristics, tolerances should not exceed +10 per cent of 
D the specified frequency. 


STANDARD MODELS — are available in numerous ratings in capacities up 
to 5.0 KVA. 


. AND SPECIAL TYPES 


Specializing in the design, development and manufacture of Voltage Control 
Apparatus, The Superior Electric Company offers its experience to help in 
solving any voltage control problem. The Superior Electric Company is 
pleased to analyze your individual needs and will recommend the STABILINE 
Automatic Voltage Regulator best suited to your application. 


application engineered to 
meet individual requirements 


BRIS CONNECTICUT 


Aennpatinense sf 


© POWERSTAT VARIABLE TRANSFORMERS © POWERSTAT LIGHT DIMMING EQUIPMENT 
© STABILINE AUTOMATIC VOLTAGE REGULATORS + VARICELL D-C POWER SUPPLIES 
2 VOLTBOX A-C POWER SUPPLIES © SUPERIOR 5-WAY BINDING POSTS 


TO! 


rut SUPERIOR ELECTRIC co, 2 E& 
CoB 
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ELECTRO 
MECHANICAL 


to control 
industrial loads — 
offer zero 
waveform 
distortion 


UNUSUALLY HIGH EFFICIENCY — is an outstanding feature of the Type EM. 
It is comparable to that of the most conservatively designed fixed-ratio 
transformers. 

ZERO WAVEFORM DISTORTION — is a primary requirement for many elec- 
tronic applications. Type EM provides a tant output voltage which 
is a faithful and distortionless reproduction of the applied input 
waveform. 

RAPID CORRECTION — Type EM is an electro mechanical device. While it 
does not correct instantaneously, it provides faster correction than moet 
other automatic voltage regulators. 

WIDE INPUT RANGE — is another important feature. Range is 95-135 volts 
for a nominally 115 volt unit; 195-255 volts for a 230 volt unit; 400-520 
volts for the 460 volt units. 

ADJUSTABLE OUTPUT VOLTAGE — Output from a 115 volt unit is adjustable 
from 110 to 120 volts; output from a 230 volt unit is adjustable from 
220 to 240 volts; output from a 460 volt ynit is adjustable from 420 to 
460 volts. 

INSENSITIVE TO FREQUENCY AND SYSTEM POWER FACTOR — Designed 
for 50/60 cycle power lines, all of the Type EM will perform satis- 
factorily at any frequency from 45 to 65 cycles. In addition, Type EM 
is insensitive to the magnitude and power factor of the load and has 
no effect on the system power factor. 

STANDARD MODELS — are available for 115, 230 or 460 volt, 50/60 cycle, 
single and three phase operation in capacities up to 100 KVA, 





SEND COUPON TODAY FOR BULLETIN $351 
featuring engineering and application 
data on STABILINE Types 1E and EM. 
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THE SUPERIOR ELECTRIC CO. 
1405 MAE AVENUE, BRISTOL, CONN. 


Please send my copy of Bulletin $351. 
NAME 
POSITION 
CO. NAME 
CO. ADDRESS 
CITY 
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Economics, cont. . . 
: 
s chemical and oil industries, on the 
other hand, have made such com- 


your plant, too, pounding possible. 
can be safe Although the rate of return on cap- 
aa ital is higher for chemicals than it 
is for oil (13.4 percent of net worth 
vs. 10.3 percent), over the past ‘15 
years stockholders in petroleum com- 
ABRASIVE panies fared better than those in 
chemical companies. What, then, is a 
DUST decisive factor in the selection of a 

growth stock? 

HAZARDS A clue can be found in the dollars 
WITH of capital assets per dollar of. invest- 
| ment at today’s stock market level. 
A dollar invested in petroleum will 
ae ae : fins ST COLLECTORS buy about $0.90 worth of assets; a 
Carded Ee ogc agery Be mmageeee dollar invested in chemicals will buy 


ting, a well 


fads and mn ai Bet Mey only about $0.40 worth of assets. 


Scleper pela wnndlidiane oF saese dee- This means that an investor in oil 
a se finished 4 parts or expensive equip- stocks buys assets at nearly book value, 
a ae duction in your but in the chemical industry the in- 
pee . vestor pays a premium of 200-300 per- 
po may vl day apt a fot Tori i cent for the assets he shares through 
prea mens your own products. | his stock investment. 

me irons dust conditions: > oie Drive for Noe | “What really concerns the investor 
right up to the last pitch. | today is probable future: growth and 

Get the complete line-up by writing earnings based on present stock prices. 
MANUFACTURING CO. Both chemical and petroleum com- 

315 Walnut Street St. Paul 2,Minn. | panies have more opportunities for 

| investment than they have money to 
| invest. We would be safe in assum- 
| ing, then, that their next 15 years 
| should reflect their past 15 as closely 
| as anything can in this uncertain 

world.” 

| The value to the investor of the 
| earnings of any company has two 
| parts: (1) the dividends paid which he 
| can reinvest in more stock, and (2) 
| the earnings retained by the company 
| and reinvested in the business. The 


first check the | ideal growth stock is one in which the 


value of assets is appraised low on the 


Ss p R AY MN (©) Z Z L i ©. | stock exchange, in which the return 


| on invested capital is high and in 
used in the system | which little of the earnings is paid out 


More exact spray nozzle design...with nozzle capacity better as dividends. The compound interest 
adapted to the character of the liquid being sprayed can of- formulas show that retained earnings 
ten materially improve spraying operations and lower your is the most important factor. 
one age Bt corey er Spray naa doita — “Taking all factors into account, 
ing. sands of types and capacities to se from. cas . 
Designed and built by America’s leading spray nozzle man- the stockholder in oil ss Ragone has a 
vfacturers. The most widely used nozzles in America today growth potential that is one and four- 
among equipment builders and engineering firms. fifths as much as the stockholder in 
the chemical companies.” 


WRITE TODAY. . . let us send you 
General Catalog No. 22 and Pnevu- 5 Oil vs. Chemicals—Est. 15-Yr. Growth 


aoe ors te samba ‘ A ; Basis: dollars per $ of current stock price 
able covering specialized cpplico- | iii. — | Chemi- 
tions. . : Oil cals 

; Dividends compounded at 8.0% 4.4% 


SPRAYING SYSTEMS CO. | i onan avian com 13.64 
3275 Randolph Street om $0.49 


BELLWOOD « ILLINOIS $ 0.92 
ee 46 $ 1.41 
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Measured in years, it is less than a century since Colonel Drake drilled the first oil 
well, in 1859. Measured in terms of the gigantic American petroleum industry which 
grew from his pioneering enterprise, the August day when his well spurted forth the 
long-sought oil was more than forty billion barrels ago. 


Two thousand barrels was the output in 1859. About two billion barrels now come 
yearly from American wells to meet the demands of the modern motor and the varied 
other uses of petroleum products. 


For decades, Sun Ship has played an important part in construction of the refinery 
equipment .. . fractionating towers, condensers, pressure vessels, machinery and other 
equipment ...to meet these demands. The facilities, modern manufacturing methods 
and skilled personnel at the great Sun Ship plant provide a combination that has 
consistently shown its ability to serve the petroleum, chemical and petrochemical 
industries in the task of building a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 
ON THE DELAWARE (3/8 ©& ; CHESTER, PA. 
25 BROADWAY « NEW YORK CITY 
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F VOCS Sp ndustry 5 Douglas Greenwald, McGraw-Hill Dept. of Economics 


CONSUMPTION 











Industrial Chemicals Index 


February Janvory December 
(Est.)  (Prelim.) (Revised) 








INDEX 264.00 268.29 264.65 





Fertilizer... ....56+. 58.35 56.43 
Pulp ond poper...... 29.90 28.34 28.45 
Petroleum refining..... 25,52 28.40 27.99 
fron ond steel....... 16.38 18.14 7,77 
25.95 29.86 30.03 

21.68 19.54 

Paint ond vornish 22.00 22.50 
Textiles 10.00 10.36 
12.15 11.61 

4.45 4,25 

8.16 8.21 


— ' JFMAMJJASOND eS a 
.* 3 ae 0 19.92 20.95 






















































































Chemical Engineering's Price Indexes 








Chemicals DOWN -0.8% 
Oils ond Fats UP +7.0% 











Chemicals Oils & Fats 


As of Morch 1, 1953.... 118,10 68.17 
Lost month, ... 119.07 63.71 
April 1, 1952 120.04 56.14 
April 1, 1951 118.98 96.90 
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HIGHLIGHT OF THE MONTH 








Another Estimate of 
Capital Spending 

Capital spending by manufacturers 
of chemicals and petroleum and coal 
products is heading up again in 1953. 
This is revealed by a Department of 
Commerce survey of manufacturers’ 
plans. The results are somewhat dif 
Chemicals eee fie ferent from the report made by the 
3 ae McGraw-Hill Department of Econom- 
ics. (See page 358.) 

Commerce expects a 9 percent in- 
crease in the total capital spending 
of these two industries with a 10 per- 

——_1— cent gain in petroleum and coal and 
— -_ ae — an 8 percent increase for the chemical 
industry. 


Expansion Plans 


Billions ; Petroleum and 
3- Coal Products 
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New BROCHURE! 


Table of Contents 


Chemical and Petroleum 


Industry Cables E 
. lectrical Wire and Cable for the Chemical and Petroleum Indus- 
Insulation Compo unds tries must have the right chemical, oil and corrosion-resistant insula- 
Jacket Compounds tions plus the right electrical and physical properties for the job. 
Insulations and jackets which may be excellent for one type of service 
Portable Cables may be unsatisfactory in another. United States Rubber Company, a 
specialist in manufacturing the right electrical wires and cables for 
Power Cables the Chemical and Petroleum Industries, is the only wire and cable 
manufacturer growing its own natural rubber, making its own syn- 
Control Cables thetic and plastic insulations. 
Telephone Cables The brochure shown above shows what “U.S.” wires and cables to 
ph order for specific applications. Write to address below for your 
Tables free copy. 


UNITED STATES RUBBER COMPANY gg 


ELECTRICAL WIRE AND CABLE DEPARTMENT + Rockefeller Center, New York 20, N. Y. 
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Life Stream 
of Industry 


Now Yours Automatically 
Where You Want It 
—When You Want Ii 


Your INDUSTRY, like so many others, very probably 
uses brine in its operation. 

And now the LIXATE Process, pioneered and devel- 
oped by the International Salt Company, takes all the 
complications, all the inaccuracies, all the costly han- 
dling out of brine making. You use rock salt —and grav- 
ity does all the work. 

You just turn a valve and i#stantly you have brine where 
you need it, when you need it — automatically! 

And because this pure brine is always 100% saturated, 
because it always contains exactly 2.65 pounds of salt 
per gallon, your brine measurements are unfailingly 
100% accurate. 

Hundreds of companies have saved thousands of dollars, 
have improved the quality of their products by install- 
ing the LIXATE Process. Let Internatignal’s Industrial 
Division help you. Send the coupon below, today. 


INTERNATIONAL SALT COMPANY, INC. 

INDUSTRIAL DIVISION, Scranton 2, Pa. 

1 am interested in knowing what the Lixate Process can do for 
MY plant. Please have an International Industrial Engineer 
contact me as soon as possible. I understand there is no cost, 
no obligation. 


FIRM NAME 








city 





STATE 





MY NAME 





MY TITLE 








CANNING 


TANNING 


WATER 
SOFTENING 


MEAT CURING 


DYEING 


CHEMICALS 





HOW LIXATOR WORKS 


in the dissolution zone— flowing through a bed 
of Sterling Rock Salt which is continuously re- 
plenished by gravity feed, water dissolves salt to 
form 100% saturated brine. In the filtration zone 
—through use of the self-filiration principle origi- 
nated by International Salt Company, the satu- 
rated brine is thoroughly filtered through a bed 
of undissolved rock salt. The rock salt itself filters 
the brine. Nothing else is needed. 


INTERNATIONAL SALT CO., INC. 
SCRANTON, PENNSYLVANIA 


SALES OFFICES: Atlanta, Ga. . Chicago, III. 
La. ¢ Boston, Mass. ¢ St. Louis, Mo. 

- © Buffalo, N. Y. © New York, N. Y. 

i , O. © Philadelphia, Pa. ¢ Pittsburgh, Pa. 
Richmond, Va. ¢ ENGINEERING OFFICES: Atlanta, Ga. 
Chicago, Ill. © Buffalo, N. Y. *Reg. U. S. Pat. Off. 
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Se | Sochnole 
e OPNOVVOWS oJ COHNHO Po 6 Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 


EQUIPMENT PATENTS 











Feed 
gas 
































C-condenser 





H-heoter DC-diffusion chamber 0D-deconter 








Multi-stage Sweep Diffusion 


New process uses preheaters and condensers before 
each stage to keep sweep gas from diluting the feed gas. 
Higher diffusion rates are attained. 


In sweep diffusion processes, feed 
gas passes on one side of a porous 
diaphragm and a condensable vapor 
passes as a “sweep medium” along the 
other. The component being sepa- 
rated from the feed gas then diffuses 
preferentially into the sweep gas, the 
sweep gas—commonly steam—is con- 
densed, and the diffusate removed. 

One of the defects in this process 
is that some sweep gas usually dif- 
fuses across the diaphragm into the 
feed gas, thereby diluting it and re- 
ducing the rate of diffusion. 

In Earl V. Harlow’s new method, 
the back-diffused sweep gas is re- 
moved between successive stages by 
condensation from the feed gas (see 
cut). 

The feed gas is then preheated 
before going to the next stage. This 
prevents condensation of steam on 
the other side of the diaphragm in 
thé next stage. The ratio of flow of 
fresh gas to diffusate gas free of steam 
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is controlled at a fixed proportion. 

In the process described, the dif- 
fusate gas is not recycled to an adja- 
cent stage for further purification, as 
is normally the case. The reason is 
not explained in the patent, but it 
appears that it’s because the process 
is intended to be used for removing 
most of the hydrogen from fuel gases, 
and not for recovering pure hydro- 
gen. Since hydrogen has a high dif- 
fusion rate, the separation is relatively 
simple. 

The invention, U. S. 2,626,679, has 
been assigned to Koppers Co., Inc. 


Liquid Level Control 
in Gas Absorbers 


A constant liquid level can be 
maintained at the bottom of a gas 
absorber by using a_ self-regulating 
centrifugal pump described in U. S. 
2,627,366. 

In this patent by Sylvan G. Glick, 


assigned to General Electric Co., the 
pump suction is placed at the same 
height as the level to be maintained 
in the tower, and is connected by a 
short length of horizontal pipe di- 
rectly into the bottom of the tower. 
When the liquid level drops enough 
to admit gas to the pump section, 
the pump loses its prime and imme- 
diately stops pumping liquid. 

A check valve in the discharge line 
prevents the return of liquid from 
this line to the pump. When the 
liquid level builds up again in the 
tower, liquid pushes the gas out of 
the pump through a tall vent pipe. 
The pump then becomes primed and 
starts pumping again. 

According to Glick, the level is 
maintained within a height of about 
one-quarter of the suction pipe diam- 
eter. The pumping and non-pumping 
periods repeat-in rapid succession, 
each period averaging about one 
second. 


Centrifugal Liquid— 
Liquid Contacting Plate 


In U. S. 2,619,280, Otto Redlich 
has come up with one of those ideas 
which make us all wonder “why no 
one ever thought of it before.” It is 
an apparatus for liquid-liquid contact- 
ing operations, such as extraction, at 
high throughput rates. 

Basically, it is like an ordinary per- 
forated plate tower, but increased 
throughput is achieved by using cen- 
trifugal force to create the counter- 
current flow of liquids, instead of 
gravity. 

Perforated cylinders are mounted 
concentrically on a rotating shaft. The 
liquid having the lower density is fed 
in at the outer part and the heavy 
liquid at the inner part of the appara- 
tus. Centrifugal force then causes a 
centrifuging effect, creating counter- 
current flow of the liquids. 

The heavy liquid moves through the 
perforated cylinders and is distributed 
as droplets in the light liquid. Disen- 
gaging spaces are provided between 
adjacent cylinders to allow continuous 
accumulation of the heavy liquid 
phases “beneath” each cylinder. 
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© 100% AUTOMATIC 
© APPROVED BY 
asst UNDERWRITERS’ 
COMPLETE DETAILS = LABORATORIES 


x LIQUIDOMETER cox: 


. VAN AV Ft * AN, Tv) 














@ In thousands of installations, Cyclotherm Steam 
Generators set new standards for performance and 
economy. Exclusive Cyclotherm flame control produces 
66% more power per sq. ft. of heating surface than 
competitive type boilers and requires only 3 sq. ft. of 
heating surface per Boiler Horsepower .. . saving up 
to 4% on installation space. 


N Guaranteed 80% efficiency 


“\ Full power operation in 15 minutes 


eee ee se hen d for 18 

to “Pos to operat pressures. 

ASME, Nat'l. Board Standards, Un- 
Laboratorizs, Inc. 





CYCLOTHERM STEAM GENERATORS 
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Flow of the light liquid is cross-wise 
across the “upper” surface of each 
cylinder, and the analogue of down- 
pipes is provided for the flow of light 
liquid from cylinder to cylinder toward 
the central section. The invention has 
been assigned to Shell Development 
Co. 





Friction-type Disk Impeller 


,impelier 
/ elements 


“Washers 








Application of Mixing Device 




















Mixing with Disk Impellers 


An agitator claimed to be capable 
of functioning effectively in liquids of 


| any viscosity, and even in semi-solids, 


is described in U. S. 2,626,135, by 
Herbert E. Serner. 

A set of identical equal-diameter 
impeller elements in the form of flat 
rings or annuli is used (see cut). 
These rings contain central “orifices” 
of identical size and shape, and are 
assembled concentrically on the agita- 
tor shaft, rotating as a~unit. The 
rings are spaced apart by washers. 

The capacity of the device can be 
altered by reducing or increasing the 
number of impeller elemegits, or by 
changing their spacing by varying the 
number of washers. 

In operation, fluid enters axially 
through the central openings formed 
by the orifices, As it enters the space 
between two adjacent elements, the 
flow becomes radial in a helical path, 
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and is accelerated by the surface fric- 
tion of the impeller elements. 

It is claimed that the creation of a 
large number of “shear-planes” within 
the fluid produces a non-uniform mo- 
tion that gives exceptionally thorough 
mixing. 
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Horizontal Agitated Vessel 
for Gas-Solid Contacting 


In many processes involving the 
contacting of solid particles with a 
gas, the problem of effecting intimate 
contact has been solved by utilizing a 
fluidized bed technique. In large beds, 
however, there is a tendency for the 
bed to channel and for the gas to 
accumulate as a bubble, - both of 
which prevent effective contact. 

Another difficulty is short-circuit- 
ing of the solid from the top to the 
bottom of the bed when the solid is 
caused to flow continuously. Further- 
more, fluidized bed operation is im- 
paired by any agglomeration of the 
solid particles due to sintering. 

In U. S. 2,627,668, Erwin C. 
Handwerk discloses a method of 
maintaining a fluidized bed in a me- 
chanically agitated horizontal reactor. 

The solid particles enter continu- 
ously at one end and leave at the 
other. Handwerk claims that the dif- 
ficulties mentioned above are avoided 
by this new technique which has been 
assigned to the New Jersey Zinc Co. 

One modification of the apparatus 
is shown above. A horizontal rotating 
shaft, fitted with paddle blades, runs 
through the vessel, providing the nec- 
essary agitation of, the solid particles 
in the gas. The solids outlet is a 
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Maybe it all does look pretty — WR MESH 


the same at first glance. But w 

a firm has been making wire ir 

for 73 years man and boy, there’s bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a 
little more quality in the product, a little more service and satisfaction 
for the user. 

JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 

JELLIFF WIRE MESH is woven in widths up to 72 inches 

JELLIFF WIRE MESH is economical. Every foot runs true to the spe- 


cifications. 
* * * * 


JELLIFF WIRE MESH is a quality product and has been for 73 years. 
You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESH PRODUCTS, and JELLIFF’S CONSULTATION SERV- 
ICE on wire-mesh engineering. Address Department 15. 





JELLIFF wc. com 
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GASKETS with GUTS vertical slot in the end plate, at the 


end opposite to the inlet. 

The level of solids is regulated by 
the position of the opening in the 
cover plate of this discharge opening. 

' Gas is fed through a separate opening 
at the solids discharge side, and leaves 
through the solids inlet line, thus 
establishing counterflow of solids and 
gas. 

The shaft is rotated at high speed 
to maintain a fluidized bed with an 
observable upper boundary. The rate 
of flow of the fluidized mass is regu- 
lated by the rate of charging through 
the solids inlet. 

An increase in the charging rate 
provides an increased hydrostatic head 
which, in turn, increases the flow rate 
of fluidized solids. The holding time 
depends on the rate of charging and 
on the level maintained in the vessel. 
A temperature jacket may be used. 

According to Handwerk, the size of 
particles may vary from a powder up 
to 4 or 3 in. The method is capable 
of effecting contact between a gas and 
such solids as zinc oxide, fine coal, 
zinc sulfide ore concentrate, crushed 
limestone and crushed iron-titanium 
ore such as ilmenite. The gases may 
be either inert (such as a heating 
gas) or chemically reactive (such as 
air and steam for the manufacture of 
producer gas from anthracite coal). 
Examples are given in the patent of 
some of these applications. 

It is claimed that the paddle struc- 
ture is not critical, but that flat blades 
are generally preferred. ‘They can be 
either parallel to the axis of the shaft 
or slightly pitched. The shaft can be 
hollow to aid in heat transfer. 

Peripheral speeds of 150-450 ft. 
per min. are used, with rotational 
speeds varying from 20 to 150 rpm. 
depending on the diameter of the 
vessel. 





For Keeping Posted .. . 
This digest of recently issued pat- 


troit 2, Mich. You can get copies of 


STATES te any patents, including those men- 
GASKET sates ge ia tioned here, by ordering from the 


; Commissioner of Patents, Washing- 
COMPANY nh | mm =| ton 25, D. C. They cost 25¢ each. 
: Do not send stamps. 


Vad ents is selected and evaluated for you 
UNITED FLUOROCARBON AS) é by Melvin Nord, 664 Putnam, De- 
NNHrTS NV CINN 
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MULTI-TROL 
MOUNTED 
ON 
CONTROL VALVE 





























Type 2516 Multi-Trol 
with Re-set 


Dual Cento ENEL-TROL 


VERSATILITY OF MOUNTING FOR EASY ‘‘ON THE SPOT” ADJUSTMENT 


This new Fisher Controller consists of a primary pilot 
(standard Fisher Series 2500 Level-Trol—used for indi- 
cating or controlling level) whose output is transmitted 
by pneumatic link to secondary pilot—the Multi-Trol, 


MULTI-TROL FEATURES 


1—Available with reset (Type 2516) or without reset 
(Type 2506). (Reset may be added to units originally 
furnished without it.) 


2—Proportional band adjustment is incorporated into 
the remote receiver controller with a range of 10% 
to 200%, 


3—Level control point is adjustable manually in the 
case by level set adjustment. For remote set—provided 
with connection for remote air loading. 


4—Pressure balanced type of relay provides intermit- 
tent bleed and gives accurate stable control. 


5—Pilot may be changed from a direct acting to a 
reverse acting unit or vice versa, thru the use of switch 
plates. 


6—Pilot may also be changed from proportional action 
to two position action or vice versa, by repositioning 
a switch plate. 


Write for Sulletin F-2506 


FISHER GOVERNOR COMPANY, Marshalltown, lowa . 
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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PROCESS PATENTS 
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New Portland Cement Process 


Here’s a way to make Portland cement that does 
away with the high exit temperatures normally encountered. 
Close particle contact is also provided. 


Portland cement can now be made 
continuously at a temperature below 
the sintering point, and with im- 
proved thermal economy. The process 
is described in U. S. 2,627,399 (see 
cut), 

The raw materials are first formed 
into pellets of 3-14 in. diameter by 
balling-up with water. They are rolled 
together at a pressure of 10 tons per 
sq. in. This provides exceedingly 
close contact and greatly facilitates 
chemical reaction among the raw ma- 
terials. 

The moist pellets are then fed to 
the top secticn of a vertical chamber, 
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where they gradually descend counter- 
current to hot products of combus- 
tion generated in the adjacent com- 
bustion chamber. After being thus 
dried and heated to reaction tem- 
perature, they fall gradually through 
the center reaction chamber at a con- 
stant temperature of about 2,000 deg. 
F,. Virtually no gas passes upward 
through this bed. 

The fired pellets are cooled down 
to the temperature of the ambient 
air by means of an upward flow of air 
in the bottom chamber. They are 
then discharged at ambient tempera- 
ture from the bottom of the tower. 


Preheated air from the bottom 
chamber is diverted to the combus- 
tion chamber, and is used to bum the 
fuel. 

When the combustion products 
leave the top of the tower, they have 
been cooled to about 230 deg. F. by 
contact with the moist pellets being 
fed into the tower. 


Lignin from Black Liquor 


When making lignin from black 
liquor (the effluent from either the 
soda or sulphate process of making 
pulp), the pH of the concentrated 
liquor is lowered by the addition of an 
acidification agent such as carbon di- 
oxide .gas. This causes the precipi- 
tation of sodium lignate from the black 
liquor. Unless it is first coagulated, 
however, it is not practicable to re- 
cover the sodium lignate by filtration. 

John J. Keilen, Jr., Frank J. Ball 
and Robert W. Gressang point out 
in U. S. 2,623,040 that particle size 
is governed by the degree of agitation 
of the aqueous suspension at a given 
temperature. 

As originally formed, the gel par- 
ticles of sodium lignate act as “molecu- 
lar sponges” which soak up large 
volumes of liquid. While they are cool 
these hydrated particles do not tend 
to agglomerate, possibly due to the 
protective effect of the water of hydra- 
tion surrounding each particle. The 
action of heating, however, permits 
the particles to diffuse through the 
hydration layers and actually fuse with 
adjoining particles. 

If left undisturbed, this fusing ac- 
tion and particle growth will continue 
until the total amount of lignin pres- 
ent is in the form of one liquid mass. 
By maintaining mild agitation, the 
particles can be kept from fusing to 
one mass while still growing large 
enough to facilitate filtering. If very 
violent agitation is used, the particles 
tend to remain too small for ready 
filtering. 

After the particles of desired size 
are formed, they are kept from fusing 
completely by cooling the liquor while 
keeping it in the desired state of 
motion. 

The process, which is assigned to 
West Virginia Pulp and Paper Co., is 
carried out by passing a stream of the 
acidulated black liquor through a heat- 
ing coil at 185-220 deg. F. and at a 
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REMOVE... 


-efNSPECT... 


... CONNECT 


It’s easier, faster, safer with 


Westinghouse horizontal drawout switchgear! 


You can remove breakers, inspect them, and replace 
them in only a few minutes when you use Westinghouse 
Type DH Metal-Clad Switchgear. Because breakers 
are drawn out horizontally, no lowering or lifting 
is necessary. A shutter indicator, visible from the 
front, provides positive indication of disconnect posi- 
tion. As the breaker is withdrawn, a grounded metal 
shutter closes to isolate stationary contacts. 

When the breaker is removed, interphase barrier 
and arc chutes remove easily to expose contacts at 
an accessible and convenient working height for 
quick inspection. . 

Replacing the breaker is just as easy and safe. A 
few easy turns of a crank move the breaker from dis- 
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connect to operating position. A mechanical interlock 
positively prevents engagement of crank linkage un- 
less the breaker is open. 

For complete information on Westinghouse Metal- 
Clad Switchgear for indoor or outdoor service write 
for Booklet B-5306. Address: Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-60792 


METAL-CLAD 
SWITCHGEAR 





PROCESS PATENTS, 


Reynolds number below the turbulent 
range (i.e., below 2,100). The liquor is 
then immediately cooled by passing it 
through a cooling coil at the same 
Reynolds number. 


Low-power Air Rectification 


The power requirements for air 
rectification can be substantially re- 
duced by the method described by 
Manson Benedict in U. S. 2,627,731. 
The patent, which has been assigned 
to Hydrocarbon Research, Inc., claims 
not only the separation of air, but 
also the separation of any gaseous 
mixture by similar means. 

Gaseous nitrogen, taken as over- 
head from the rectification column, is 
compressed and divided into two 
streams, One stream is used to heat a 
reboiler located at an intermediate 
point in the column. 

The Other is further compressed 
and used to reboil the bottoms (oxy- 
gen). This stream is then partly de- 
compressed by. passing through an 
expansion valve, 

The two streams are further de- 
compressed by passing through an 
expander, providing most, if not all, 
the refrigeration required in the 
process. 

The use of an intermediate re- 
boiler saves power because it provides 
the necessary vapor loading at the top 
of the column through the use of 
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Continued 


medium-pressure, instead of high- 
pressure, nitrogen. This is possible 
because the temperature is lower in 
the middle than at the bottom. 

The intermediate reboiler also per- 
mits construction of a smaller bottom 
section, since smaller vapor loads are 
used below the intermediate reboiler. 
Power savings of 5-7 percent are 
claimed by Benedict. 

A detailed explanation of the gen- 
eral theoretical basis for the use of 
intermediate reboilers has been given 
by the inventor in Chemical Engi- 
neering Progress, 43, p. 41, 1947. 


Production of Silanes 


In a series of nine patents, Dow 
Corning Corp. and the Dow Chem- 
ical Co. disclose methods of produc- 
tion of a wide variety of silane com- 
pounds, 
eIn U. S. 2,626,266 and 2,626,267, 
by Arthur J. Barry, the production of 
arylhalosilanes is discussed. The reac- 
tion of benzene with trichlorosilane 
in the presence of boron trichloride 
yields’ diphenyl-dichlorosilane and 
other products, depending on the pro- 
portions of the reactants used. The 
reaction of benzene with monohydro- 
trichlorosilane in the presence of 
aluminum chloride yields phenyltrich- 
lorosilane and valuable derivatives. 
eIn U. S. 2,626,268, also by Mr. 
Barry, aliphatic silanes are produced 


by heating an olefin such as ethylene 
or propylene with methyl dichloro- 
silane (or other hydrocarbon halo- 
silanes) under pressure. 

eIn U. S. 2,626,269, Barry discusses 
methods of producing aromatic halo- 
silanes such as chlorophenyltrichloro- 
silane by reaction in an autoclave of 
chlorobenzene and trichlorosilane in 
the presence of boron chloride. 

e In U. S, 2,626,270, methods of pro- 
duction of tertiary butyl silanes are 
disclosed by Leo H. Sommers, A 
chlorosilane such as trichlorophenyl- 
silane is reacted with t-butyl-lithium. 
e In U. S. 2,626,271, by Arthur Barry 
and Donald E. Hook, the production 
of organosilanes such as ethyl or 
propyl trichlorosilane is discussed. An 
olefin such as ethylene or propylene is 
reacted with trichlorosilane under 
pressure. 

eIn U. S. 2,626,272, John L, Speier 
presents general methods of produc- 
tion of organoalkoxysilanes which are 
useful in the preparation of organo- 
silyl alcohols. 

ein U. S. 2,626,273, by Melvin J. 
Hunter and Philip C. Servais, meth- 
ods are given for preparing alkoxy 
hydrosilanes which can be hydrolyzed 
and condensed on the surface of 
cloth, paper and ceramics without the 
formation of undesirable byproducts. 
eIn U. S. 2,628,243, Arthur J. Barry 
and John W. Gilkey reveal a method 
for preparing organochlorosilanes. 


of New Process Patents 
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generation of CO from coke and oxygen 


Air fractionation 
Polymeriontion with a fluid solid catalyst 
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Junior's in the foreground—a 2 line nitric acid plant, brought into the world in 
1952 by C & I. Sitting pot-bellied in the background is the old man— 

a 12 line plant dating back to 1917. 

Here's the story: The new plant per ton costs as much, occupies 

the space, has ~ times the capacity per unit and uses the man power. 
Engineering stories like this explain why C & I is the nation’s number one 
builder of nitric acid plants. With its experience in engineering, design, and 
construction, C & | will deliver your plant at a FIXED COST on a FIXED DATE. 
C & | builds Nitric Acid, Neutralizer, Ammonium Nitrate and Complex 


Fertilizer plants. 


THE CHEMICAL & INDUSTRIAL CORP: 
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Houdry Process Corp 
International Minerals and Chemical Corp.... 
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WHY 2 OF DENVER'S 5 REFINERIES 
SELECTED NICHOLSON STEAM TRAPS 


may be important lo You 


Lane many industrial plants, the two 
operations referred to above had been using a con- 
siderable number of different kinds of steam traps. 
Both refineries have standardized on Nicholson traps, 
for practically all applications, for these basic reasons: 
Nicholson traps were found to be the most effective in 
improving heat transfer and in promoting production ef- 
ficiency. These are advantages which, we believe, are of 
interest and importance to plant men in every industry, 
A recent survey showed these Nicholson features to 
be reasons why an increasing number of leading plants 
are standardizing on Nicholson thermostatic traps: 
1) Two to six times average drainage capacity; short- 

en heat-up time. 

2) Operate at lower temperature differential; fast 
action keeps equipment full of live steam; higher 
and more even temperatures. 

3) No air binding; elim- 
inate costly fluctuation 
of operating temper- 
atures. 

4) Freeze-proof; drain 
completely when cold; 


206 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 58 Principal Cities 
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can be freely installed outdoors. 
5) Only one moving part; minimum maintenance. 


6) No need to change valves for varying operating 
pressures from vacuum to maximum allowable. 


7) Record low for steam waste; as little as 1%. 
Types for every process, power and heat application. 











SE ass 


Sense 


pabien cHemican 
& OYE , 


ORPORA 








Services include analysis, design, engineer- 
ing, procurement and construction of facili- 
ties for the manufacture of petrochemicals 
and other chemicals and chemical products. 







Examples of current and recent plants: 







Aluminum fluoride 
Ammonia and ammonium salts 
Aromatics (benzene, toluene, etc.) 
Commercial acids 

Elemental phosphorus and phosphates 
Hydrogenation of coal and oil 

Soda ash 

Sodium sulfonate 
Styrene 

Zirconium chloride 







BUILDERS 
FOR INDUSTRY 















BECHTEL 
CORPORATION 


Los Angeles » SAN FRANCISCO « New York 
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The world’s most valuable piece of EAL ES7ATE,/ 


It was from this one soil sample . . . out of tens of 
thousands from all over the world . . . that a team of 
scientists in 1950 first isolated the mold growth that 
produces terramycin. Today, impressive quantities of 
terramycin produced from this original mold are bring- 
ing under control some eighty diseases, incl§ding certain 
serious virus infections. 

A vast network of pipes and valves regulate the pro- 
portion and control the flow of the liquid media in which 
the antibiotic mold is grown. To safeguard the purity of 
this vital liquid from harmful contamination ALoyco 
Stainless Stee] Valves are used in the plant producing 
terramycin. f 


Most of the manufacturers of the new: wonder drugs 
such as terramycin, penicillin, chloromycetin, streptomy- 


Longer Lasting 


cin, neomycin, as well as other leaders in the chemical 
industries, have come to use many different types of 
ALOYCO corrosion-resistant valves. Our long and ex- 
tremely diversified experience in the field together with 
our pre-testing of alloys under actual line conditions 
enable us to supply valves of the proper alloy. and 
best design for every corrosive service. 

If corrosives play a part in your business, it will pay 
you to bring your problems of corrosion, contamination, 
discoloration, or temperature extremes to the Aloyco 
Corrosion Engineering Service. Here the world’s largest 
specialists in corrosion-resistant valves will help you 
determine which valves best meet your requirements. 


ALOYCO valves go hand-in-hand with chemical 
progress. 34 


ALLOY STEEL PRODUCTS CO., INC. 
1301 West Elizabeth Avenve, Linden, N. J. 
Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


HOUSTON 6, TEXAS 
K. €. Luger Co. 
2716 Danville St. 


NEW YORK 1,N. Y. ATLANTA, GEORGIA 
350 Fifth Avenve 333 Candler Bidg. 


ST. LOUIS, MISSOURI 

> SAN FRANCISCO, CALIF. 
1221 Locust St. 24 California St. 
CHICAGO 4, ILLINOIS LOS ANGELES 22, CALIF. 
332 So. Michigan Ave. 5442 Jillson St. 


ALOYCO VALVES: 


1°" in Corrosive Service WunMoTON, Om. 
PITTSBURGH 22, PA. 


Reem wean 318 Investment Bidg. 
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TRI-CLOVER 
PUMPS 


OVER 30 years of continuous improvement is em- 
bodied in today’s line of Tri-Clover centrifugal 
pumps. 

The “Pump King” Sanitary Series—the Standard 
Sanitary Series—and the Industrial Series—all have 
exclusive Tri-Clover pump features that mean better, 
more efficient liquid transmission. 

Patented screw type impeller with sanitary im- 
peller clip—inert carbon seal that is easily removed 
and cleaned—streamlined, lightweight head with a 
minimum number of parts—simple, fast pump as- 
sembly and disassembly with the new Ring Clamp 
construction—these are just a few features that make 
Tri-Clover Centrifugal Pumps ideally suited for 
food, chemical, dairy, and industrial requirements 
for sanitary and corrosion-resistant service. 

Benefit from these important advantages when looking 
for a solution to your pumping problems. 


“Pump King” Unimount Series 


Designed for very efficient oper- 
ation at 1800 and 3600 RPM, and 
especially where high speeds are 
required, through heaters, coolers, 
filters, clarifiers, etc. The 3600 RPM 
model is especially applicable in 
the dairy industry where high head 
and low capacity are essential and 
for handling low and medium vis- 
cosity liquids in the food processing 
industry. 


Tri-Clouer 


MACHINE CO. 


mat vraag vances B anoseania ents Ss 
" HAL FF AN 
TUBING, SPECIALTIFS IIDUSTRIAL PUMPS 


THE Complete LINE 
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NEW PROGRAM CONTROLLER 
AS EASY TO ADJUST 
AS YOUR RADIO 


I 
ALP > 
pee: 
> 


ed 
UT 
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NX 
RNY 
i) 


HH 

4, LT) 
44, 

HTT ne 
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Gotham, first to bring you a completely 
enclosed Program Controller, was also first to con- 
ceive of all adjustments from the outside of the 
case. With the new Gotham Program Controller, 
incorporating the new outside adjustment princi- 
ple, you can set the time, rate of rise, hold, and 
rate of cooling as easily as you tune your radio. 
You can control either temperature or pressure vs. 
time. Write for Catalog No. 500 describing in full 
the construction, operation, and application of the 
new Gotham Program Controller. 


coTHAM) WISTRUITENS 


Keep Everything Under Control With Gotham | Ader. 


J City 
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60 Gotham PC’s at Botany 


Over 60 Gotham Program Controllers are in use by 
famous Botany Mills, linc., Passaic, N. J. 


ONE OF WORLD'S LARGEST DYE KETTLES is at Botany and 
its dyeing cycle is supervised by Gotham Program Controller. 
Program control helps to maintain uniformity of the color. 


12 TOP DYE KETTLE program controller units by Gotham ore. 


installed at Botany. Program control enables Botany to adjust 
quickly the variable time cycles required to get level dyeing, 


EACH OF 48 DYE KETTLES like this at Botany, used for piece 
goods, is individually handled by its own Gotham Program Controller. 
Photos: courtesy of Botany Mills, inc. 


GOTHAM INSTRUMENTS 

Division of American Machine & Metals, Inc. 

Dept. 5, 233 Broadway, New York 12, N. ¥ 
Please send me a copy of your latest catalog 
and more information about Gotham [_] Pro- 
gram Controllers [_] Timers (_] Recorders ([] 
Have your man call. No obligation, of course. 


Title 

















These dependable pumps are available in four 
pump pedestal sizes with capacities ranging 
from 5 to 2000 GPM in 1” to 6” sizes. Split 
shafts are alte available for these sturdy units 
‘that i ate features of long life and pro- 
visions for quick and easy maintenance, 





| / 
Bearing hovsial can be roploa 


completely without cisturbing 
pedestal alignment or casing. 
Quick inspection of impeller and Mission Centrifugal Pumps have proved far superior in handling corrosives, abra- 
casing and easy replacement if sives, and many other miscellaneous difficult materials. Their construction includes 


nese?’ @ selection of various corrosive resistant alloys — including plastic —to provide 
durable and long-lasting performance under the most severe operating condi- 
tions. Impeller clearance can be easily adjusted externally. Open pedestal con- 
struction allows fast installation and service of packing and mechanical seals. 
Prompt, dependable, efficient service goes with all Mission products. Saves time 
and money for Plant operators. Dependable performance guaranteed. For specific 
applications, let us quote on your requirements; specify: discharge and suction 
head . . . capacity . . . material to be pumped ific gravity . . . temper- 
ature . . . viscosity . . . and any special conditions. Write today for descrip- 


MIS Sia 





the many benefits of using Mission Centrifugal 
Pumps. 
Ve nthe Venatl Gl iciale 


Houston, Texas, P. O. Box 4209, Phone MUlberry 5561 

; Export Office: 30 Rockefeller Plaza, New York 

HOUSTON, TEXAS Handled by representatives in all industrial areas’. . . 
and by supply stores in every oil country, 












Fruit Juices 
Vegetable 


Juices 








Blood Plasma 








- Insulin 





Gelatin 






Insecticides ~ 


Chicle 







Bone Meal 





Lacquers 
and 
Enamels 













Lubricating and 
Fuel Oil 







Residual Fuels 










Fish and Whale 
Meal and Oil 





Cutting Oils 






WHAT CAN 
SHARPLES CENTRIFUGES DO FOR 
YOUR PRODUCT OR PROCESS ? 


Bulletin 1259 describes the SEVEN BASIC 
TYPES of SHARPLES CENTRIFUGES 
which may offer economies in the continuous 
clarification, separation, crystal dehydration, 
concentration, or classification of your prod- 
ucts. Just ask for Bulletin 1259. 


SHARPLES 


THE SHARPLES CORPORATION « 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW YORK © PITTSSURGH ¢ CLEVELAND * DETROIT © CHICAGO © NEW ORLEANS © SEATTLE ® LOS ANGELES *® SAN FRANCISCO * HOUSTON 



















i pays to start with Sharples... 
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‘onathe- sp of’ 
checking... 


INVESTIGATE THESE 
WIDELY-USED TEST SETS 


in appearance the 8657-C In- list of 

4 ‘ High on any ; 

pace gym Ge checks of t . a The 7664 L&N Stabilized pH 

gga adage en instrumen ine tl ed ; Indicator gives direct read- 
’ 23 ’ 2 ot of design neede ings in pH in either grounded 

The portable series also in- and simplicity nd flexibility eal dokds it 

pagpeendecng he andthe accuracy 8 ee as 

ake temperature, electroly- use in the laboratory. ca few of these instru- duction: measurements. 

c conductivity, electrical Specifications for jus : useful to the Chem- I : 

resistance ond pH. ts that are particular y below. For more 

ical Process Industries rhe ct our nearest office 

complete inf oo ens Phila., Penna. 

or write 4916 Sten 


FOR pH AND REDOX MEASUREMENT 





Instrument List No. Ronge Limit of Error 





Stabilized pH Indicotor—for direct reeding in pH; also for 14 pH; 0.1 pH divisions 
oxidation-reduction measurements. May be used in grounded 7664 + 700 my; d-c; 5 my divisions 1 s¢ale division 
or "oe gape solutions. For operation on 115 volts, 60 or 50 + 1400 my; d-c; 10 mv divisions 

cycles. 





FOR THERMOCOUPLE EMF MEASUREMENT 





Double-Renge Portable Millivolt Indicator. For thermocouple Ranges: 0 to 16 mv and 16 to 64 mv. aor ~ pag 
voltage measurements—reads in millivolts; manual reference - Reference Junction Compensator Niu Renee: 
junction compensation. Ranges: 0 to } mv and 0 to 5 mv, +0 15 — ; 








Ranges: 15 x 1 mv + 1.1 mv slidewire Low Range: 
Double-Range Portable Millivolt Indicator, A more precise 15 x 5 mv =- 5.5 my slidewire £0.01 mv. 
instfument for uses similar to 8657-C. Reference Junction Compensotor Ranges: High Range 

0 to 1 and 0 to 5 my 0.05 mv. 





FOR ELECTROLYTIC CONDUCTIVITY MEASUREMENT 





Portable Electrolytic Resistance Indicator. For measuring re- 
sistonce of electrolytic solutions, Operates at 115 volts, 60 0.3 to 30,000 2 
cycles. 








Portable Conductivity-Resistivity Indicator. For general use in > ego gene te a to 0.000,0001 
measuring the specific conductance and specific resistance of ‘ : , 
electrolytic solutions. Operates at 115 volts, 60 cycles. ee a to 10,000,000 @ 




















FOR RESISTANCE MEASUREMENT 





Useful range: 1 to 50,000 ohms direct 
measurement. 

Will measure approximate resistance at 

lower and higher values. 


Type $-2 Portable Wheatstone Bridge. For ordinary resistance 
testing. 




















LEEDS NORTHRUP 
instruments 


automatic controls « furnaces 


Journal Ad. No. E-0600(la} 
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Installing another 
Struthers Wells 
Mixing Vessel 
for processing 
HEAVY VISCOUS 


MATERIALS 


Double vnation, 


GITATOR 


The double motion drivehead is an exclusive Struthers 
Wells design and is available in Horse Powers ranging 
from 2 to 150, and is furnished with proper secling 
devices when it is used on pressure ketties. 















Kettles can be open fiat top as shewn or equipped 
with a dished and flanged or similer dosed top suit- 
able for working pressures as high as 300 Ibs. 








Sweep and paddie arms are pitched to create a defi- 
nite flow of material throughout kettie—preventing Qa 
stratifying of mix. Seraper frame and peddle erms 






can be of weided design or bolted for easy removal 
through manway. 






Scraper blades are of advanced hinged type 
design, which insures positive scraping ection 
on 98% of inside surface of mixer—without 
necessity of boring shell or bottom heed. 








Constructed of any standard steel or special 
alloy to meet most exacting specifications. 







Kettles are furnished with jacket or unjacketed 
for direct fire applications. 






©2090 08 6 6 










Forspeed, economy and dependability—specifythe | experience in designing all types of agitating 
Struthers Wells Double Motion Mixing Vessels—for | vessels, enable us to furnish mixing equipment 
processing greases and other heavy viscous mate- _for any material, to your most rigid specifications. 
rials. Our extensive machine shops and fabricat- For intricately designed or standard mixing 
ing facilities—combined with years ofengineering  equipment—think first of Struthers Wells. 


trathers Wells ...-00s:. 


PROCESSING DIVISION ¢ WARREN, PA. 
PLANTS AT WARREN AND ToHTUSVILLE, PA, 
















Cuemicat ENcInrERtING—May 1953 





Stainless Steel Forgings 


to Your 





Secivitations 





Rough Machining 
Heat Treating 


We can supply clean, 
top-quality stainless 
forgings either “as is,” 
or rough machined, 
heat treated, etc. 


Any Allegheny Ludlum 
field representative will 
gladly give you further 
particulars, or write us 
direct. 


ADDRESS DEPT. CE-41 











398 


Desired forgings in the available types 
of stainless and heat-resisting steels 
are produced in a wide range of shapes 
and sizes by our Forging and Casting 
Plant, noted for uniformly consistent 
properties and finish. 

Experienced personnel, complete 
laboratory control facilities, excellent 
equipment and substantial capacity 
combine to assure quality and service. 


A-L offers assistance in grade selec- 
tion, along with suggestions as to 
finishing and application—remember- 
ing the need for making the supply of 
stainless go farther and be of per- 
manent yalue to our national produc- 
tive economy. @ Allegheny Ludlum 
Steel Corporation, Forging and Casting 
Division, Wanda & Jarvis Avenues, 
Detroit 20, Michigan. 


You can make it BETTER with 





Allegheny Metal 


wed 3670 
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Selves 
leakage problem... 


@ Multi-clean Products, Inc., St. Paul, 
Minnesota, manufactures industrial floor 
polishing and scrubbing machines. The 
machines are shipped with grease already 
installed in gear reduction units. The 
problem faced by this company was one 
of finding a grease that would stand up 
under hard service and not leak from the 
gear units. Greases tried either caused or 
threatened leakage troubles. 

Called in on this problem, a Standard 
Oil lubrication specialist recommended 
STanosar Grease “S”, a highly stable 
grease with a unique adhesive character- 
istic. Given an accelerated service test, 
Sranosar did not leak from the gear unit, 
and its consistency showed no change that 
would later cause a leakage problem. 
There was no wear of gears or bearings. 
Adopted for use in the units, STANOBAR 
has solved this company’s lubrication 
problem on every count. Officials have 
been able to eliminate the costly and 
troublesome practice of having all units 
returned to the factory, at 12 months 


- 


STANDARD OIL 


STANOBAR 


TRADE MARK 


Grease 


intervals, to be repacked with grease. 
The same lubricating qualities of 
Stanosar that solved this problem for 
Multi-clean Products, Inc. can serve you 
in a wide variety of applications. A 
Standard Oil lubrication specialist will 
be glad to discuss those applications with 
you. He’s right there in your section of 
the Midwest. You need only phone 
your local Standard Oil office. Or 
write, Standard Oil Company, 
910 South Michigan Avenue, 
Chicago 89, Illinois. 


company (| STANDARD 


What's YOUR 
problem? 


i 


C. L. Daub is the Standard Oil 
lubrication specialist who helped 
Multi-clean Products, Inc. solve 
an important lubrication problem 
through his recommendation of 
STranopsar Grease. 

Like all Standard Oil lubrica- 
tion specialists, he has a broad 
background of practical experi- 
ence plus thorough training in 
Standard’s own schools. And like 
all lubrication specialists, his on- 
the-job assistance is always avail- 
able to the industries in the im- 
mediate area he serves. He is one 
of a corps of experienced men 
who make their headquarters 
wherever industry is located 
throughout the Midwest. Call for 
the services of your Standard Oil 
lubrication specialist today. When 
he stops at your plant, be sure to 
get information on these outstand- 
ing products: 


STANOIL Industrial Oils. — T his 
multi-purpose line of oils provides 
cleaner operation of hydraulic 
units, supplies effective lubrica- 
tion in'compressors, gear cases, and 
circulating systems. One of two 
grades can replace a wide variety 
of special oils and lubricants. 
On open gears and wire rope, 
these greases resist washing and 
throw-off. Their superior wetting 
ability affords better coating of 
gears and better internal lubri- 
cation of wire rope. 


STANORUST Rust Preventives— 
The eight grades of Sranorust 
form one of the most complete and 
effective lines of rust preventives 
on the market today. Each has 
been scientifically and specially 
developed for its intended use. The 
» grades range from a fingerprint 
remover to a heavy semi-solid 
that protects against cor- 
rosion for years under 

the most severe out- 

door exposure. 


(Indiana) 

















*K two-mode controllers 
Fixed band plus reset 


Amply sensitive for many processes, these models 
have proportional band set at 150%. Especially 
designed for flow applications, with reset action 
adjustable from 0.2 to 100 repeats per minute. 
Available with or without integral by-pass relay. 


* two-mode controllers (Below) 
Adjustable band pius reset 


For processes with short time lags, as well as for 
many having slow response. Proportional band is 
adjustable from 2 to 150%. Choice of slow reset 
type—0.01 to 5 repeats per minute, or fast reset 
type—0.2 to 100 repeats per minute. Both types 
availabie with or without integral by-pass relay. 


+ three-mode controllers 
Proportional pius rate plus reset 


The newest additions to the Tel-O-Set line, these 
controllers are applicable to processes with slow 
response or long time lags . . . such as are often en- 
countered in temperature applications and in 
certain pressure control work. During automatic 
start-up, in particular, rate action prevents over- 
shooting .. . brings the process in line more quickly 
and smoothly than simpler control could do. 


All three modes are adjustable. Proportional band: 
2 to 150%. Reset rate: 0.04 to 20 repeats per minute 
calibrated range, increasable to about 70 per 
minute. Rate time: calibrated range 0.02 to 10 
minutes; minimum time about 4 second. Available 
with or without integral by-pass relay. 














Choose a 
Tel-0-Set 
controller 
for the performance 


your job requires 


TEVER your specific applica- 
tion may demand in the way of 
fast-acting pneumatic control, you'll 
find exactly the right answer in the 
Tel-O-Set controller family. You can 
select the model that gives the type of 
control that fits your specifications to a 
*T”’ ... and not be over-sold nor under- 
equipped . . . but just right in economy 
and performance. 


Each of the eight models offers such 
Tel-O-Set features as sealed-tight .de- 
sign, non-bleed pilot valve, simplified 
tuning, easily-read dial calibrations. 
Each utilizes the pneumatic balance 
principle . . . responds instantly to 
process changes. Dead zone is less 
than 0.04 psi. Applications cover pres- 


Hl 


sure, liquid levei, flow and temperature. 


Designed to work with Tel-O-Set mini- 
ature indicators and recorders, these 
compact controllers are unaffected by 
vibration and ambient temperature 
changes. They need practically no 
maintenance . . . can have a split mani- 
fold to permit removal of the controller 
while on manual by-pass. 


Your local Honeywell engineering rep- 
resentative will be glad to discuss your 
control applications . . . and he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR | 
Co., Industrial Division, 4478 Wayne 
Ave., Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Specification Sheets 768 and 771. 


Honeywell 


BROWN 


INSTRUMENTS 


Prats to, Contd 








Old timers will recall the day—more than 
20 years ago—when Taylor Forge an- 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges. 

To produce all of these types of fittings 
in seamless forged steel was a giant under- 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone-—-and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line— 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldELL 
line, see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works © Chicage 90 © P. O. Box 485 
Mants at Carnegie, Pa., Fontana, Collf., Gary, ind., Hamilton, Ont., Canada 
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Installation of Stokes Rotary Vacuum Dryers 
used by Metals Disintegrating Co., Berke- 
ley, California, for drying of aluminum 
powder. Highly oxidizable materials can be 
handled without any danger of combustion 
or explosion when processed in vacuum, 


Operator removes boxes of tubular paper co- 

pacitors from Stokes Vacuum Impregnotor ot i Operator transfers evacuated retort from 

Pyramid Electric Co., North Bergen, N. J. *e . heating to cooling station of Stokes Vecuum 

Capacitors have been impregnated with mineral : Annealing Furnace, built for processing, 

oi! to improve stability and lengthen service life. , P ” anneoling and other heat treatment of 
titanium, zirconium, hafnium and copper. 


There is no romancing about Vacuum at Stokes! 


Vacuum processing starts with a vacuum-tight system and 
pumps to exhaust the air. 


These are simple truths, the significance of which is never forgotten 
among men who have worked for many years in vacuum engineering. 


Stokes men have many years of engineering experience, 
shop experience, operating experience in the design, construction 
and installation of vacuum processing systems. 


But the absence of romancing in Stokes’ thinking implies no want of 
imagination! Indeed, the practical application of vacuum processing — 
which gives us blood plasma, the “wonder drugs”, costume jewelry, 
diesel locomotive motors, radio and electronic communication— 

. had much of its inception in Stokes laboratories; takes practical shape 
in Stokes vacuum processing equipment for industry. 


Stokes is FIRST in Vacuum .. . in great and small industrial plants, 
in schools, hospitals, and laboratories throughout the world. 


Operator loads shell-frozen human blood plasma 
ida ane hd Sekes Bing ditan ob es F. J. StroKEs MACHINE COMPANY, PHILADELPHIA 20, Pa. 
tyophilizing plant at the Sharp & Dohme, inc. 


biological laboratories, Glenolden, Pennsylvania 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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SPORE NIL MI RED Onl te Ne ee TO 


with Veelos on your machines... 
v-belt replacement 


takes up to 90% less time 


Actual in-plant records prove that Veelos v-belt can be installed 
and operating in up to 1/10th the time regularly needed to do 
the same job using endless v-belts. 

Matched sets of Veelos are quickly made up in your own 
stockroom or at the machine by just coupling the correct 
lengths for the particular drive. Even outboard bearing drives 
are no problem. You never remove these outboard bearings, 
because Veelos is installed by simply coupling it around the 
shafts and running it onto the sheaves. And maintaining ade- 
quate stocks of Veelos is practically automatic. A quick check 
of the Veelos 100-foot reel will tell the inventory story. 

For full vibrationless power delivery, for fast adjustability 
to keep sets matched, for ease of controlling inventory and 
for quick, simplified replacement — standardize on Veelos. 


.Have you seen this 
Veelos Facts Book? 


Your Veelos v-belt distribu- 
tor’s salesman will be glad 
to give you a quick trip 
through this fact-packed, 36 
page book. You'll find it 
well worth the few minutes 
it takes. Next time the sales- 
man calls, ask him to show 
it to you. 


Write for a copy of the VEELOS DATA BOOK. It’s fully 
illustrated and packed with useful engineering data. 
We'll be glad to send a copy along and you'll be glad 


to have it! 


MANHEIM MANUFACTURING AND BELTING COMPANY 
602 Manbe! $i., Manheim, Pa. 


ADJUSTABLE TO ANY LENGTH 


* ADAPTABLE TO ANY DRIVE 


> 
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WOLVERINE 
TRUFIN* 


Trufin is a unique finned tube distin- 
guished by its integral fin construction. 
With its fins extruded right from the tube 
wall, the tube, you see, is one 





piece of metal, and 
consequently cannot be affected by 
vibrations or sudden temperature 
changes. 


Nominal sizes range from %" to %” 
root diameter. Furnished with thick- 
walled plain ends to permit best 
assembly. 





Alloys available: copper, cupro-nickel, 
red brass, admiralty, aluminum, alu- 
minum-brass, SAE 1010 steel, and stain- 
less steel. 


“REG. U.S. PAT. OFF. 


Wolverine Trufin and the Wolverine Spun End Process 
available in Canada through the Unifin Tube Co., 
london, Ontario. 


oe &p 


WOLVERINE TUBE DIVISION 3 2, 


Was of CALUMET & HECLA, INC. 
If you will attend the Manufacturers of Tubing Exclusively 


Inform-A-Show at 1427 CENTRAL AVENUE + DETROIT 9, MICHIGAN 
Los Angeles, May 24-26, 


stop in our Booth 304 Plants in Detroit, Mich. & Rac udue, Alo. Salea Offjiced i“ Sanuk Cilie 4 
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PRECISION PERFORMANCE of 
PRESSURE VESSELS STARTS HERE 


Precision controlled quality starts in 
Midvale pressure vessels when the 
molten steel pours from the giant 
ladles in Midvale’s open hearths. From 
then until the final machining oper- 
ation skilled hands build unsurpassed 
performance into equipment for the 
petroleum, chemical and other proc- 
essing industries. 

Midvale’s experienced craftsmen 
and engineers are equally skilled in 
producing the finest in small vessels to 
withstand low pressures . . . or large 
forged steel vessels to stand pressures 
up to 9000 pounds per square inch. 

For precision produced forged pres- 
sure vessels, heat and corrosion re- 
sistant castings, tube supports and 
hangers to your most exacting specifi- 
cations let Midvale make them. Our 
engineers are ready to help you design 
them ... our experienced men work- 
ing with the most modern equipment 
can produce them. 


THE MIDVALE COMPANY 


NICETOWN « PHILADELPHIA 40, PENNA. 


Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


De: 


Callom Steel Waker Ur Grduiley 


PRODUCERS OF FORG INGS, ‘ROLLS, RINGS,’ CORROSION AND HEAT heheeitt 4 CASTINGS 
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You slash pumping “down time” —when you 

have a pump that requires minimum maintenance... 
when the parts are easily accessible when maintenance 
is necessary... . when you have a Fairbanks-Morse 
Split-Case Centrifugal Pump! 


See how easily this sturdy pump is inspected . . . lift the split casing and the entire 
rotating element can be removed without disturbing driver or pipe connections 
. +. even the bearings can be removed without use of a bearing puller! 


See your Fairbanks-Morse Branch Pump Engineer on this Split-Case 
Single-Stage Centrifugal and the rest of his complete pump line, 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


Gy FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





PUMPS © SCALES © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY 
RAIL CARS * HOME WATER SERVICE EQUIPMENT * FARM MACHINERY * MAGNETOS 
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One of the most dramatic sources of econ- 
omy in modern processing practice is the 
Ljungstrom Air Preheater. For details, 


consult The Air Preheater Corporation. 


val ~ 


eed es > * = PS a f 


THE AIR PREHEATER 
CORPORATION | 


60 East 42nd Street 
New York 17, N. Y. 


Wherever you bern fuel, you need Ljungstrom 
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MAKES 
TEMPERATURE 
TO ORDER 

oo FAST! 


Tomparatiche 


eLLOws 
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Sylphon Regulator No. 923-Q... 


With this Sylphon Regulator, 
you can make quick changes in 
process temperatures—control 
operations faster and better. A 
simple turn of the crank adjusts 
the temperature to the setting 
desired. It’s much easier* and 
more accurate than conventional 
hand-wheel type regulators, 
especially for batch processing. 


You get more advantages with 
this Sylphon Regulator. Because 
it provides dependable, accurate 
temperature control, you are 
assured of uniform processing 
conditions. Wasteful overheating 
is prevented. Spoilage is reduced. 


quick, crank- adjusting 


Manpower, man hours and fuel 
are saved, 


Sturdy, neat and compact, No. 
923-Q is built to give you years 
of trouble-free, reliable service. 
Used with open and closed tanks, 
bottle washers, glue kettles, dish- 
washing machines, slashers and 
other processing units. Ideal as 
standard equipment. 


Weite for information about 
Regulator No. 923-Q-—or about 
other Sylphon Regulators that 
meet temperature control re- 
quirements for any industrial 
need. Ask for Catalog JCA. 


Grtrots + Balllows Dasrices + Ballon Csssmblles 


é 


ROBERTSHAW-FULTON CONTROLS CO... KNOXVILLE 4. TENN, 


Canadian Representatives, Darling Brothers, Montreal 





Mino r Explosion? 


pectin RR A 





YOUR 
LINES 
are SAFE with 























SOLID CHEMICAL PORCELAIN 
ARMORED WITH FIBERGLASS- 
REINFORCED PLASTIC 


Now there’s mechanical security to go with the 
chemical purity and corrosion-resistance of solid 
Lapp Chemical Porcelain. TUFCLAD armor is 
the answer—multiple layers of strong Fiberglass 
fabric impregnated and bonded to the body with 
an Epoxide resin of high strength and chemical 
resistance. It serves as an insulator against ther- 
mal shock—a cushion to accidental impact. And 
it is itself tough and strong, able to hold operating 
pressures against gross leakage even if porcelain 


is cracked or broken. Provide this protection to 


| your personnel, equipment and product. 
WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 


Division, 704 Maple St., Le Roy, N. Y. 


PROCESS a ee 


4EMICAL PORCELAIN VALY Pe A oe ee 2 
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Put WASTE HEAT +o WORK ! 


Servel changes a dead loss into 
valuable PROCESS COOLING and 
AIR CONDITIONING 


e If there’s a need in your plant for air con- 
ditioning, process cooling, or industrial pre- 
cooling, there’s most certainly a place for a 
Servel Water Chiller. 


These highly efficient units are powered by 
steam from any source. Many plants have 
found that waste heat is readily turned to 
this use. 

Consider, too, the advantages beyond the 
availability and low cost of energy. Servel 


Servel 25-ton Water Chil- 
ler. Continuous operation 
at peak capacity with 
minimum upkeep. With 
simple controls, unit mod- 
ulates to meet varying 
loads. Capacity can be re- 
duced by 50% with corre- 
sponding savings in steam 
consumption. 


Water Chillers employ the time-proved ab- 
sorption principle of refrigeration that elimi- 
nates moving parts. Water is used as the 
refrigerant. No compressors! 


Compact size, quiet, vibration-free operation, . 
and low floor loading make possible single 
or multiple installations in practically any 
location. Simple and economical piping ar- 
rangements are possible. In many air-con- 
ditioning installations for large buildings, 
duct systems can be eliminated entirely. 


Servel Water Chillers are available in capac- 
ities for many types of load. All carry a full 
5-year warranty! Contact your Servel dealer, 
or mail coupon for details and engineering 
help on your problems. 


SEND NOW FOR DETAILS! 


SERVEL, INC., Dept. CE-5, Evansville 20, indiana 


Send me further details on Servel equipment for air con- 
ditioning, process cooling and industrial precooling. 


Name sary humilis siisilerdiicillcii iti aadialialeaiias 


Firm ips 





the name to watch for great advances in 


AIR CONDITIONING 7 REFRIGERATION 


Fe RRND Nicks 


Tae 
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PFAUDLER > 
flexible standar , 





heat exchangers 


Prompt deliveries of virtually custom built stainless steel heat 
exchangers are now available at competitive standard costs 
through the Pfaudler Company’s system of flexible standards. 
Under this plan you may select the most applicable combina- 
tion of length and diameter for a given heat transfer area. 
And nozzles may be selected for any size and in any position, 
either threaded or flanged. 


To meet Pfaudler’s varied and exacting requirements for 
high quality stainless steel tubing, Trentweld is used. For 
Trentweld Stainless Steel Tubing is made by tube specialists 
who roll and weld stainless and high alloy tubing, exclusively. 


You’re sure to find a TRENTWELD tubing that will meet your 
needs, It’s available in sizes from 44” to 40” OD, and in a wide 
range of grades, gauges and finishes. Our engineers have had 


broad experience in solving tubing problems in many differ- 
. LD ent industries. So if you have a problem involving stainless 
or high alloy tubing, write to us today and let us help you 
solve it. 
STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 


412 May 1953—Cuemicat ENGINEERING 











Thousands of tons 


mined daily, 


but where does it all go? 


E DEPARTMENT OF AGRICULTURE reports that in 1950 some 
336,000,000 acres of land in the United States were under crop 
cultivation. That's a lot of acreage. 


But where, you might ask, is the connection with Sulphur? Fertilizer, 
to take just one phase of agriculturally-used chemicals in which Sulphur 
was used either as a component part or as a processing element! 
Superphosphate, the base of the most widely used manufactured 
fertilizer, requires about 200 pounds of Sulphur for every ton produced. 


Consideration of the vast tonnage of fertilizer used in agriculture — and 
dosages range from a few pounds to a ton or more per acre — gives an 
idea of the overall requirement of Sulphur for this one division of 
industry. And to fertilizer you have to add all the insecticides and 
fungicides which are either sulphur derivatives or have used sulphur 
compounds in their preparation. 


Agriculture is just one of the many destinations of great tonnages of 
Sulphur. 


Photograph above shows our loading dock at Galveston, Texas 


nee 
one 


Ve . mh 4 - 
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Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y, 
Mines: Newgulf and Moss Bluff, Texas 
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Why Norton 
seamless tubes 
give you better 

jiltration 


Only Norton atunpum tubes have the 
seamless construction that.means more 
uniform filtration and enables faster, more 
thorough cleaning. And like all Norton 
porous mediums they’re made with the 
patented controlled structure process that 
assures even distribution of pores — in 
the size and open-pore ratio that best 
meets your needs. 


Cost-cutters over a wide 
job range 

In any form, Norton porous mediums 
have exceptional resistance to breakage, 
chipping and acid and alkaline conditions. 
They’re desigr | to perform better, last 
longer and cut your operating costs in a 
wide variety of chemical field applications. 
For example: filtering water or solvents... 
cutting oils, wine and other liquids ... re- 
claiming cleaning fluids and industrial 
waste... in boiler feed water treatment. 


Get the whole story 

See your Norton Representative for 
complete facts on how you can get more 
savings and satisfaction with Norton por- 
ous mediums, Or write describing your 
requirements, to Norton Company, 504 
New Bond St., Worcester 6, Mass. Cana- 
dian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 


SMOKE BLOWN THROUGH a Norton ALUNDUM™* seamless tube escapes 
throughout the tube’s entire area. Such a tube gives m pst efficient filtra- 
tion and ease of cleaning by back washing. When selecting tubes for 
your specific application 4 sure they embody this important feature. 


*Trade-Mark Reg. U. $. Put. Off. and Foreign Countries 


NORTON : ee 
_ POROUS MEDIUMS ma portent 
_ Making better products fo make other products better a wide range of sizes. 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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RATOCHLOR 
1050 coon 


every inch corrosion resistant 


From cabinet to valves, every part of the new Ratochlor 
unit is as corrosion resistant as modern science and 
technology can make it, the result of years of field and 
laboratory tests in the handling of both dry and moist 
chlorine gas. 

The complete outer cabinet is made of a new poly- 
mer-impregnated fibre glass material, whose attractive 
grey color permeates the entire material. 

Control operations inside the cabinet center around 
a corrosion resistant Flowrator meter, which provides CHECK THESE ADVANTAGES 
direct, accurate, wide range of chlorine flow rate. New @ SAFETY 
corrosion resistant materials recently developed in the © complete corrosion resistance — 
research laboratories make it possible to incorporate using Uscolite, Teflon Kel-F, Tantalum 
the safety and simplicity of the diaphragm-regulator and other materials 
principle. in the 1050 Ratochlor. Water seals are © direct, visible flow measurement 
eliminated. 

The design of the new 1050 Ratochlor provides the peesmesseoibe 45 meorsiteed rki 
fullest control of chlorine solutions, the most advanced eure Ory — en Orman 
materials and methods to combat corrosion. It can be a oe food standand tans feed 
readily adapted for program control, proportioning and available) 9 
remote control. A complete and comprehensive discus- 
sion of the new 1050 Ratochlor and its operation is 
available in booklet form. Write for Catalog 61 now. 


® constant vacuum 
© manval rate adjustment 


FISCHER & PORTER CO. 


550 County Line Road 
Hatboro, Pennsylvania, U.S.A, 
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View of the Dustube C t 
for recovery of lead dust. 


Four of the battery plate 
brushing machines. Note 
hooding for corraling all 
dust created. 


This. refining kettle and dross 
collection unit ore ventilated 
by ‘the Dustube Collector. 


Battery plate cleaning and trimming operations at The Electric Storage 
Battery Company’s Chicago plant created manifold dust control prob- 
lems. The number of processing stations involved and the characteristics 
of the dust—lead oxide—necessitated extensive hood designs to control 
the dust at its source and high efficiency collector equipment to salvage 
the valuable material. 


The solution to the problem, as illustrated in the pictures above, consists 
of adequate hooding at the dust creating stations plus a large Dustube 
cloth tube type Collector. Results have been “highly satisfactory” accord- 
ing to plant officials, Working areas are clean and healthful. The lead 
oxide is recovered in the dry state and is handied without de-watering, 
drying or other processing. 


The Dustube Collector has an unusual flexibility in handling dust or 
fume in all types of chemical processes. Its simple, practical design pro- 
vides the highest efficiency at the lowest cost. Get the facts for your prob- 
lem. Write for Catalog No. 372. 


DUSTUBE 
ADVANTAGES 


More Efficient Dust Removal 
More Economical Operation 
Reduced Maintenance Costs WHEELABRATOR & EQUIPMENT CORP. 
Longer Cloth Life 347 S$. Byrkit St., Mishawaka, Indiana 
More Thorough Shaking 
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Uscolite piping and fittings 
shown here carry corrosive 
copper sulphate solution for 
high-speed copper plating unit. 


“y 


A LARGE phonograph record factory needed a 
piping system which would stand up under the 
corrosive effects of acids. United States Rubber 
Company engineers were called in for consulta- 
tion. They recommended piping, ducts and fit- 
tings made of Uscolite, the great “U.S.” plastic 
... and the acids gave no more trouble. 
Uscolite is resistant to most chemicals, acids 
and alkalies. It has amazingly high impact 
strength, is easy to handle, can be cut to length 


a 3 This Uscolite duct, used in the de-chrome room, carries away 
and threaded on the job. If you have any diffi- fumes from a 50% hydrochloric solution at 160 degrees F. The 


culties with piping, you can’t afford to overlook factory also uses U.S. Steam Hose and U.S. Transmission Belts. 


Uscolite. Call any of our 25 District Sales offices 
(each is staffed with engineers) or write to 


address below. “U.S.” Research perfects it 
“U.S.” Production builds it 


U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose « Belting + Expansion Joints « Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings » Molded and Extruded Rubber and Plastic 
Products ¢ Protective Linings and Coatings + Grinding Wheels « Packings + Tapes + Conductive Rubber ¢ Adhesives * Roll Coverings * Mats and Matting 
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@ supervision or labor required. 
tI operating cost. 








ZONE PROCESSES DIVISION 
1500 Walnut Street, Philadelphia 2, Pa. 
mA my of ba at a? <9 “ 


hw 
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PUTTING AIR TO WORK FOR CARNEGIE TECH: Lead bricks and special fume exhaust 
equipment protect “Hot” lab technician from two hazards—direct radiation and contaminated air. 


BOW TO TAME HOT AIR 


AROUND RADIOACTIVE MATERIALS 


In the hand of the technologist is an 
awesome new tool—the radioactive 
isotope. But it is two-edged. With all 
its promise, it poses grave new prob- 
lems in safety—including contamina- 
tion of air by radioactive fumes, 
vapors and airborne particles. 


Control of dangerous air can be rela- 
tively simple, like the special labora- 
tory hood and Westinghouse fume 
exhaust equipment shown here in the 
Chemistry Department at Carnegie 
Tech, In varying degree, the problem 
can be more complicated—like cool- 
ing the atomic pile at the Brookhaven 
National Laboratories. But for each 
case there’s an effective answer. 


you CAN BE SURE...1F "Westinghouse 
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For, long before the first reactor pile 
was built, Westinghouse engineers 
were studying and employing radio- 
active materials. In the Sturtevant 
Division this has culminated in a fund 
of knowledge and tested equipment 
for safe control of “hot” atmospheres. 


If you are using radioactive materials, 
or for that matter if you have any air 
handling problem where it pays to be 
sure, check into Westinghouse equip- 
ment for air handling, air cleaning 
and air conditioning. Call the Wes- 
tinghouse-Sturtevant office nearest 
you, or write to Westinghouse Electric 
Corporation, Sturtevant Division, 
Hyde Park, Boston 36, Mass. 


Silentvane® Fans move the'large volumes of' air which 
are drawn from exhaust hoods quietly and positively. 


Westinghouse air conditioning and air handling units 
help keep laboratory temperature and humidity constant. 


5-802508 


AIR HANDLING 





INQUIRE ABOUT 


Oronite 


POLYBUTENES 


a versatile chemical widely used to 
improve products and performance 
at reduced raw material costs 


Properties: Polybutenes are nearly water-white chemically 
inert liquids of moderate to high viscosity and tackiness. 
They have excellent aging characteristics—do not become 
gummy or waxy and do not harden, darken or change in 
any essential property over long periods of atmospheric 
exposure. Polybutenes can be readily emulsified using 
standard techniques and equipment. They are available in 
four grades, based on viscosity. Complete information is 


available in a technical bulletin sent on request. 


A partial list of 
Oronite Products 


COMPANY 


(Domestic Fue! Oil Inhibitor) 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD CLL BLDG., LOS ANGELES 15, CALIFORNIA 
600 S&S. MICHIGAN AVENUE, CHICAGO &, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 








Ideal for sound deadening, 

insulation or calking compounds 
Polybutenes are widely used in various insu- 
lating compounds by the automotive industry 
(1) to prevent rust and corrosion of metal 
chassis parts (2) to prevent rattles and squeaks 
as a “noise eliminator” between metal to metal 
surfaces. In the home appliance industry as 
an insulation compound medium against 
heat or cold. Compounds can be pigmented 
or used in natural color of the mineral filler. 


AVAVAYA 


Electrical properties outstanding 
Oronite Polybutenes offer superior dielectric 
strength, low expansion coefficient and low 
power factors essential in paper-insulated 
electrical products. Because of their low power 
factor values over a wide frequency range, 
~~ are useful as a dielectric in condensers 
and capacitors. Accelerated aging tests show 
the great stability of this power factor over 
long periods of time. Their compatibility with 
many synthetic rubber and rubber-like poly- 
mers permits ready compounding for flexible 
insulations. 


Economical extender of rubber 


Polybutenes can be used as a rubber extender 
in the manufacture of rubber boots, en 
hose, hot water bottles and a host of other 
molded rubber products. Besides extendi 
rubber, Polybutenes plasticize the mass o' 
rubber making it more pliable for easy mill- 
ing. Polybutenes are also used in mi up 
reclaimed rubber batches and have a field of 
usefulness in plasticizing various synthetic 
rubber latices. 


May 1953—CuemicaL ENGINEERING 





Dependable Source for Chemical Raw Materials 





40-PACE BOOKLET! 


Full data on physical and 
chemical properties of 
CARBOSE, including: 


Viscosity 
Water-softening characteris- 


tics 
Surface activity 
Chemical reactions 
Compatibility 
Preservation of solutions 


Information on: 


Preparation of solutions 

Textile applications 

Paper and printing applica- 
tions 

Laundry and sizing applica- 
tions 

Ceramic, water-paint, well- 
drilling and other appiica- 
tions 


Send for this booklet today! 
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New (MC grades 


for paper, 


lithography, 


laundry sizing! 


Two recent additions to Wyan- 
dotte’s CarBosE* series, CARBOSE 
VL and Carsose LS, broaden 
still further the industrial appli- 
cations of versatile sodium car- 
boxymethylecellulose. 


Carsose VL, an extremely 
low-viscosity sodium CMC, has 
shown excellent results when ap- 
plied to paperboard at the calen- 
der stack. In lithography, the 
maximum solubility and non- 
gelatinizing characteristics of 
Carsose VL make it a superior 
product for desensitization of 
zinc plates. 


Developed especially for sizing 
in the home laundry, Carsosr 
LS does not readily scorch at the 
high temperatures common in 
ironing . . . provides excellent 
softness of finish and retention 


of shape on wearing without 
uncomfortable stiffening of the 
fabric. 


Other Carsose grades have 
proved excellent for detergency 
promotion, textile applications; 
ceramics, adhesives, water paints, 
well-drilling muds. 


To find out how CarBose 
might help you, send for the new 
40-page Carpose booklet. It gives 
full data, possible applications. 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 
principal cities. 


andotte 


CHEMICALS 


*REG, U.S. PAT. OFF. 





The Spacdline system 


may cut your stainless piping costs in half! 


@ Here is a new idea in corrosion-resistant 
piping that combines important savings and engi- 
neering advantages. The Speedline system achieves 
these results by using light wall stainless pipe and 
the versatile Speed/ine Fittings which speed assem- 
bly time and give you tight, leak-proof joints. 


As one engineer said: ‘‘We started to use Speedline 
Fittings with light wall pipe to save money. Now we 
find that we also get better flow conditions and 
increased capacity in our lines.”’ 


Here’s how the Speedline system works: 


If you are now using Stainless Pipe... 


... chances are that it is the conventional Schedule 
40. But this heavy wall is not needed in 90% of the 
cases. Light wall Schedule 5 pipe costs about half 
as much, and all sizes will easily withstand 150 p.s.i. 
working pressures. Speed/ine Fittings are specially 
designed for fast, low-cost installation of light wall 
stainless pipelines. And because light wall pipe of 
the same size has a larger inside diameter than 
heavy pipe, you gain 15% to 25% greater flow 
and capacity! 


If you are now using Stainless Tubing... 


... the Speedline system offers real savings and 
advantages. It permits you to change to a light wall 
pipe rather than tubing size—at no increase in 
cost. And here’s where you gain. Standard equip- 
ment like valves, pumps, sight gauges, etc., are 
made in pipe sizes—you hook right in without spe- 
cial adapters! And equally important, piping per- 
mits you to use the next lower dimension (for example, 
1” Sch. 5 pipe has even greater capacity than 14” 
O.D. tube). This means that you can use smaller 
valves, flanges, and other accessories—an entire 
installation would be considerably lower in cost. 


WRITE FOR THIS FREE BOOK 


just write a note on your company 
letterhead and we will mail the 
Speediine catalog to you. It shows 
i you get better results at less cost 
with Speediine Fittings. 


F i 
PREP or Son 
2. i 


4° 


“he ’ 
, 


Speediine Fittings and light wall stainless pipe in the process 
lines of an Eastern plant. Note how piping hooks directly into 
standard valves and sight gauges. 
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Look for the “Tangential Feature” 


These drawings show a Speedline Tee and 90° 
Elbow. The dotted lines show the termination points 
of conventional fittings. The additional straight sec- 
tion of Speed/ine Fittings permits attaching of unions 
or flanges without fouling, reduces the number of 
welds required, and eliminates troublesome curved 
or angle joints. The tangential feature is common to 
all Speediine Fittings such as Ells, Tees, Crosses, etc. 


Speediine distributors are located in principal cities from coast to coast 


a ls sig ail 


— the newest thing in pipeline economy 


Manufactured by HORACE T. POTTS €O. - 500 E. Erie Avenue «+ Philadelphia 34, Penna. 


422 


May 1953—CuemicaL EncINEERING 





Used in these 


products and processes: 


wood pulp 

soap 

glass 

chemical intermediates 
phenol 

resorcinol 
naphthol 

oxalic acid 

indigo 

sodium salts 
pigments 

aniline dyes 
ceramics 
pharmaceuticals 
cosmetics 

viscose rayon 
cleaning compounds 
reclaiming rubber 
mercerizing cotton 
reclaiming tin 
food processing 
reclaiming paper 
metal ore refining 
bleaching textiles 
petroleum refining 
dyeing textiles 
engraving 
printing textiles 
lithography 

water softening 
and many, many others 


50% LIQUID FLAKE 








73% LIQUID SOLID 


DEPENDABLE DELIVERIES 


When you order chemicals from Hooker, you know 
that you are dealing with a reputable, dependable 
supplier. You can count on prompt deliveries, timed 
to fit your production schedule. 


GROWING...TO SERVE YOU BETTER 


New Chicago Office —To better serve Midwestern chemical users, Hooker 
has recently opened an office at 1 North LaSalle Street in the heart of 
Chicago’s Loop. Midwestern users need only call Chicago, CEntral 6-1311, 
to receive fast shipment from the main plant at Niagara Falls. Hooker 
technical personnel will also be stationed at the Chicago office to assist you 
with your chemical requirements. 


New plant at Montague, Michigan—In addition to the existing plants at 
Niagara Falls and Tacoma, Hooker is building a plant at Montague, 
Michigan which will increase chlorine and caustic soda production by 
100,000 tons per year. Construction will be completed in 1953, This plant 
will further speed deliveries to Midwestern users. 


Research and development—Over 100 regular products, and many more 
research products, have been made available through Hooker's specialized 
experience in chlorination, hydrogenation, esterification, sulfhydration, 
hydrochlorination, and fluorination, Complete laboratory and pilot plant 
facilities are ready to serve you. 


Products available nOW—Chlorine, muriatic acid, sodium sulfide, chloro- 
benzenes, and many other products are available for immediate shipment. 
For full information, write on your letterhead to Hooker Electrochemical 
Company, 5 Forty-Seventh Street, Niagara Falls, N. Y. - 


_ eee 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS «© TACOMA + NEW YORK + CHICAGO + LOS ANGELES 
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For uniform purity 
in every shipment... 
specify HYSTRENE’ 
fatty acids 


PURITY: 
Hystrene hydrogenated fatty acids are 
exceptionally pure . . . have lower percentages 
of unsaponifiables and unsaturates than other 
fatty acids. 


UNIFORMITY: 


strict control over manufacturing methods 
provides complete uniformity from shipment 
to shipment . . . from bag to bag. 


COLOR STABILITY: 
in every color test—heat exposure, potassium 


soap, sulfuric acid—you'll find that Hystrene 
has greater stability. This more stable color 
often eliminates the need for bleaching, 
distilling, and other color-improving processes 
in your manufacturing operations. 


Whichever Hystrene type you use... 
Hystrene S-97 hydrogenated soya fatty acid, 
or Hystrene T-70 hydrogenated tallow fatty 
acid . . . you'll get the utmost in quality every 
time. For complete technical details, write 

or cali Atlas today. 


HYSTRENE SPECIFICATIONS 

HYSTRENE T-70 HYSTRENE $-97 
Titer (Average °C.) 61.5-62.5 65.5-66.5 
lodine Value (Wijs) 0.5 Max. 0.8 Max. 
Unsaponifiables (%) 0.15 Max. 0.25 Max. 
Color (Lovibond, 5% ” Cell) 2Y-0.4R Max. 3Y-0.7R Max. 
Free Fatty Acid (as stearic—%)  100.5-102.5 100.0-101 
Acid No. (Average) 198-202 195-199 
Saponification No. (Average) 199-203 198-201 
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He can’t stand that slow mixing cycle! 


But it isn’t. that bad, friend. Give us a chance to help. We've 
got a mixer that can boost your daily output as much as 10 per 


cent. It’s the Worthington chemical mixer with an engineered 
blade design that gives you a mixing action faster than any we 
know of. It saves time with every batch, can be set up for 
continuous agitation, mixes thoroughly, and eliminates these 
other big problems as well: 

CORRODED DISCHARGE CHUTE—The Worthington dis- 
charge chute is out of the mixer during mixing time. Proper 
balance makes manual control of chute easy. Pneumatic con- 
trols are also available. 

WOBBLY DRUM ROLLER—Worthington drum rollers are 
of genuine carwheel metal, ground to close tolerances. Drum 
roller shafts are easily adjustable to compensate for wear. 

HEAVY HORSEPOWER CONSUMPTION — Worthington’s 
specially engineered, anti-friction construction assures peak op- 
erating efficiency with lowest possible horsepower Consumption. 2 





THE MODERN WORTHINGTON CHEMICAL MIXER 
is avaliable in sizes up to 110 cu ft or 3 tons per SEND THIS COUPON TODAY to tcarn more about how to 
batch. Each mixer is equipped with a measuring reduce mixing time and cost with a Worthington chemical mixer. There’s 
tank for various chemical applications. a skilled Worthington engineer near your plant. At your request, he'll 
be glad to call on you. 


Worthington Corporation 
Industrial Mixer Division 
Plainfield, New Jersey 





(1) Pd like more information. [J Id like to talk with an engineer. 
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Phis diaphragm motor-operated Farris Flex Valve is 
handling a hard-to-convey, semi-solid slurry in a leading 
chemical processing plant. Before it was installed, other 
types of valves clogged after as little as a few hours’ 
service. Yet Flex Valve has performed perfectly for 
more than 3 years, in a 24-hour, 7-day-week operation. 
Many other Flex Valve installations have been giving 
trouble-free, continuous service for 15 years or more. If 
you have a problem in controlling flow of any hard-to- 
handle fluid, send for Catalog No. FL 382-A. 


Exclusive FLEX VALVE Features (poi's & Por. Pending) 


@ Will outwear any metal 
valve on abrasive service. 
Proven minimum 11 to 1 
life over metal. 


¢ Full pipe capacity. 
@ Will not freeze up in 
outdoor service. 


@ Excellent control char- 
acteristics in first % of 
travel. 


@ Complete closure for 
bubble-air tightness. 


© Tight on grits up to Ye”. 


@ No obstructions, pock- 
ets, or internal parts. 


®@ Valve body available in 
pure gum rubber, neo- 
prene, butyl, buna-n, 
buna-s, food stock and 
special compounds. 
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eggbeater 


FIRST, build a cocoon—a good one. So Bell Aircraft 
Corporation called on Wigton-Abbott Corporation 
(in conjunction with Tellepsen Construction Co., 
Inc.) to design and erect a modern $3,000,000 heli- 
copter engineering and manufacturing plant at Fort 
Worth, Texas. 

The results are interesting. The cocoon was 
started in July, 1951...and the first helicopters 
(“eggbeaters” to our military forces in Korea) came 
off the line in record time—only eleven months later. 
Bell was able to produce appreciably more helicop- 
ters during 1952 than the company originally ex- 
pected. A principal factor was the speed and effici- 
ency with which Wigton-Abbott and its associates 
had performed. 

And that brings us to— 

What are YOU Hatching? 

The odds are strongly against your wanting a 
cocoon for eggbeaters. Yours may be for a consumer 
product ...or industrial equipment. Or you may be 
part of the fast-growing petrochemical field. Or you 








Services 
for the Process 
Engineering Field 


Design and construction 
from pilot plant data 


Process design from 
client's flow sheet 


may even be pioneering a new field that hasn't yet 
been labelled! Whatever it is, Wigton-Abbott Cor- 
poration can make valuable contributions in process 
design, engineering and construction. 

If you call us in, you'll be doing what companies 
of all-sizes have been doing for 29 years. Our recent 
projects include work for General Electric Corp., 
Eaton Manufacturing Co., Allied Chemical & Dye 
Corp., Hoffmann-La Roche, Inc., Triangle Conduit 
& Cable Co., Marlin-Rockwell Corp., Phelps-Dodge 
Copper Products Corp., Continental Can Company 
—to name a few. There are many others, of course, 
of whom we are equally proud. 

Busy as you are, we honestly think you'll find 
it profitable to send for “Packaged Plant Construc- 
tion.” It’s a little booklet that describes our many 
services. It tells how we can assume single responsi- 
bility for the many components which go into a 
complete, efficient job. It’s not elaborate or long. 
It's not aggressive, Just informative. May we send 
you a copy? 


-"“ | Wioton-Abbott Corporation" 


FOUNDED 1924 


* Main Offices: Plainfield, N. J. 


Development of new 
process 

* 
Economic surveys and 
analyses 


Process and Plant Designers . . . Engineers. . . Contractors 





* 


Conversion of existing 
. facilities 
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Typical particle size curves... 
before and after processing 
material on the “ENTOLETER” 
Impoct Mill 


Belt Drive “ENTOLETER” Im- 
pact Mill equipped with 25 HP 
motor 


> 


@ unit processing over 4 tons per hour occupies less than 14 square feet 


SIMPLIFIED MAINTENANCE... 


the single rctor and impact segments are readily removable for re- 


placement 


High Productivity Rates per HP 
expended 


Narrow Particle Size Range... 
reduces quantity of “super fines’’ 


Minimum Product Heating .. . 
refrigeration rarely required 


High Impact Velocities .. . to 


25,000 feet per minute depend- 


ent on application 


Capacity...up to 10,000 pounds 
per hour or higher on friable 
materials 


LABORATORY RESEARCH and DEVELOPMENT... 


Possibilities for new “ENTOLETER” Impact Mill applications are being 
worked on continyally in our laboratory in New Haven. We shall be 
glad to process samples and return them to you for your evalvation. 


The trademark “ENTOLETER" is your guarantee of complete satisfaction. 


ENTOLETER 


DIVISION 














NO WATER 
pain) ELIMINATORS / | 
4 








THE MASTER OF 


DUST 


IN INDUSTRY 


NEW, yet tried in hundreds of diver- 
sified applications embracing the ME- 
CHANICAL, CHEMICAL, ond MINING in- 
dustries, the AIR TUMBLER exploits to the 
limit the old and proven principle of dust 
seporation by centrifugal action to which 
it odds WATER as ¢ trapping medium. its 
SIMPLICITY, EFFICIENCY, DEPENDABIL- 
ITY, and ECONOMY hove mode the AIR 
TUMBLER standard equipment wherever 
it has been tried. 


For further information write to: 


DUST SUPPRESSION & ENGINEERING CO. 
P.0. BOX 67, LAKE ORION, MICHIGAN 





STOPS FALLS! 


Revolutionary New Type Safety 
Grating Eliminates Dangerous 
Walking Conditions . .. Guarantees 
Sure Footing. 


In a recent test, shown above, a 
stock strip of Bustin Firm-Grip Grat- 
ing was submerged in heavy chassis 
grease and then raised to a 1 5°slant. 
Even under those conditions, a man 
carrying a bulky box walked easily 
up and down the strip . . . maintain- 
ing perfect balance! Send for free 
Bustin booklet that shows industrial 
safety applications and specifica- 
tions. Bustin Firm-Grip Grating 
Corp., 110 E. 130 St., New “York 
37, N. Y. 
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WITH BUILT-IN MOTOR—Well known throughout industry is this FOR ANY CONVENIENT DRIVE—Frame-mounted units are available in 
compact streamlined Worthington Monobloc centrifugal pump. four frame sizes. Like the Monoblocs, they use the same six sets of 


Worthington SESC standardization makes it possible to interchange _liquid ends and either conventional packing or a standardized me- 
» any of six sets of liquid ends to the motor housing. chanical seal that is readily changed in the field if necessary. 


Why Worthington’ SESC™ pump line means greater 
availability, broader selection, easier servicing 







Greater availability because the new Worthing- 
ton pump line will handle more requirements with 
a standard, readily obtainable unit. 

Broader selection because of the complete range 
of ratings and special design features in the 60,000 
i ES ae different SESC pumps. 

wnt  ¥ a Easier servicing because standardized parts mean 

rat lower parts-inventory requirements. 

This sums up the advantages you can expect 
when you use Worthington standardized centrifu- 
gal pumps. The SESC line is Worthington’s latest 
move towards assuring you the right pump for 
the job. 

For more information, contact your local Wor- 
thington distributor or write for Bulletin W300 B-4 





















STANDARDIZATION of parts, mountings, materials and dimensions 






virtually eliminates the necessity of slow and expensive custom manu- to Worthington Corporation, Centrifugal Pump 
facture to meet special pumping requirements. From 650 parts within +t . ae 
its six standardized sets of liquid ends, Worthington can assemble Division, Harrison, New Jersey. A 
60,000 different standard pumps! 3.1 * Standardized End Suction Centrifugal rn 





~ay et 


The World’s Broadest Line Assures You The Right Pump For Every Job 
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sseeit's easy to blend 
hard-to-mix materials 


10-cubic foot capacity p-k production blender 
with intensifier bar. Avaliable in sizes 1- to 75- 
cubic feet working capocity. V-belt drive for in- 
tensifier bor is standard. Totally enclosed motor. 


usin 
pk twin shell dry blenders 


with intensifier bar 


Versatile as pk twin shell blenders are, they are now made 
even more so with the addition of an intensifier bar. i 


More kinds of materials can be processed, such as lumps 
which occur before and during blending and for dispersion of 
fluids. Variable speed V-belt drive permits adjustment of in- 
tensifier bar action to suit material being processed. Quick 
opening, dust tight cover makes loading quick and easy. 
Rotation of pk twin shell blenders, continuously supplies 

fresh material to the pins which provide intense local mixing 
action, The high impact combined with shear, effectively breaks 


up lumps, disperses materials that tend to agglomerate while _ 
tumbling and thoroughly disperses dampening quantities of 
— into solid mixes. 


en your process planning includes a blending operation, 
it will pay you to ask pi for blending tests on your materials | 
and for engineering assistance at the initial planning stage. — 
Since pk makes double-cone and ribbon blenders, an 
unbiased analysis of your blending methods is assured. Or, 
write for factual literature—Catalog No. 12, showing produc- 
tion and laboratory blenders. 


the Pafterson-Kelley Co., inc. 
Patented and patents pending 150 Lackawanna Ave., East Stroudsburg, Penn. @ 1100 
101 Pork Avenve, Hew York 17 © Reilwey Exchonge Building, Chicoge 4 © 1700 Welnut Street, Philedelphice 3 * 9%6-A Huntington Avenue, Boston 16 © and other principe! cities 
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MIKRO 
COLLECTOR™ 


Ventilates and Cools as it Carries 
Material to the MIKRO-COLLECTOR 


oe 

PULVERIZER 
DRYER, 
MIXER, 

BLENDER, ETC 












































These and other advantages make the MIKRO Air Conveying 
System an ideal low-pressure, low-cost method of conveying 
material from any dust source. Its complete flexibility helps solve 
plant layout problems without costly flow sheet revisions. 


This dust-tight installation conveys up to 800 grains of dust per 
cubic foot of air... Makes possible the return of filtered air to 
processing area, thus reducing loss of heated or conditioned 
gir... Assures freedom from infestation and metallic contamina- 
tion .. . Easily cleaned .. . Eliminates booster fan, thus prevent- 
ing change in particle sizing. 


The MIKRO Air Conveying System is more economical to install, 
operate and maintain than a conventional mechanical system. 
Even greater saving is effected when stainless steel or non- 
ferrous construction is required. 


» 


Patents epplied for by H. J. Hersey, Jr. ond Pulverizing Mochinery Compony SEND FOR new MIKRO AIR CONVEYOR Bulletin 


PULVERIZING MACHINERY COMPANY 
55 Chatham Road Summit, New Jersey 
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& YOUR PROCESSING EQUIPMENT PROBLEM 


The shortest distance between these 2 points 


THE RIGHT SOLUTION ® 


is a conference with 


PROCTOR ENGINEERS 


When you sit down with Proctor engineers to discuss a 
processing equipment problem you are taking the shortest 
path to the surest solution. You are availing yourself the 
benefit of a breadth and depth of experience that is virtually 
unequaled in any other single equipment manufacturer. 


The result—carefully designed, well built equipment that will 
meet precisely the need for which it is created. 


Proctor project engineered equipment is operating today in 
all branches of the process industries—heavy chemicals, 
pharmaceuticals, food, leather tanning, synthetic textiles, 
rubber manufacturing, plastics and many more. 


With their wide range of experience in building individually 
designed drying and fiber processing machinery—Proctor 
engineers are well equipped to apply their skill to developing, 
engineering and manufacturing other processing machinery. 
This machinery may be related to drying equipment and used 
in the same range—or it may be totally unrelated but require 
the same basic kind of engineering and manufacturing skill. 


If you have a problem involving processing equipment— 
write us today in as much detail as possible. It is the first 
step toward the right solution. 
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PROCTOR ; 
CREATIVE ENGINEERING 
AT WORK 


Wide Range of Proctor | 
Equipment Available for 
Processing Synthetic Fibers 
and Yarns 


Over the years Proctor engineers have 
worked closely with the technicians of 
the textile and chemical companies in 
the development of equipment for the 
processing of synthetic fibers. Their 
association with the production of man- 
made fibers goes back to the very earliest 
days of the industry—and has kept step 
with it as it has developed at such an 
accelerated pace during recent years, 
Proctor equipment used in processing 
synthetic fibers and yarns includes; 


1. Rayon textile filament yarn bobbin and 
cake dryers for straight drying or dry- 
ing in high humidity cycles for the ullti- 
mate in uniformly shrunk dried yarn, 


. Tow dryers of conveyor and drum or 
contact type for synthetic yarns in 
tow form. 


. Polymer dryers of the conveyor type. 


. Cut staple dryers of conveyor type for 
vatious drying processes for all types 
of synthetic fibers. | 


. Batch and continuous conveyor type 
dryers for waste. 


. Electronic dryers (induction type) for 
rayon cakes drying, twist setting, tire 
cord, etc. 


. Cotton linter conveyor type dryers for 
bleached linters and for redrying 
linters. 


. Batch and automatic conveyor type 
dryers for synthetic yarns in skein form. 


. Steam ovens for setting twist in syn- 
thetic yarns afte; twisting. 


. Special type drying equipment for 
synthetic yarns or affiliated products 
in any specially processed form. 


Proctor engineers are prepared to sup- 
ply any type of precision processing 
machinery for synthetic fibers. Long 
association with the field has given them 
a thorough understanding of processing 
problems that will result in equipment 
precisely suited to your needs. 








FINISHED BEER is fed through 
2-in. ANACONDA Copper 


Tubes to bottling room. 


PUMPING ROOM of Liebmann Breweries, Inc., Brooklyn, N. Y. Notice short bends at pumps and braze 
into main line (at top of picture). These are the kinds of savings you get with ANACoNDA Copper Tubes. 


VERSATILE COPPER: 


Efficient, economical piping for brewers of Rheingold Beer 


In the pictures above you'll find numer- 
ous reasons why ANaconpA Copper 
Tube a fee are economy pipelines. 
They adapt easily to any plant layout 
and equipment. Long lengths of light- 
weight ANaconpA Copper Tubes speed 
assembly, too. They may be bent so 
you can clear beams, sili and other 
obstructions—without extra joints and 
fittings. And fewer fittings mean less 
flow resistance, lower pumping costs. 
AnaconnA Copper Tubes with solder- 


434 


type fittings also pore you to make 
a 


sound, economical connections. You 
can also dismantle and reassemble cop- 
per tube lines easily to meet changing 
plant conditions. 

AnaconpA Copper Tubes are strong, 
rustproof and corrosion-resistant. They 
remain smooth and clean inside. 

For reliable service on ANACONDA 
Copper and Copper Alloys — consult 
your Anaconda Distributor. 

Write for free booklet, “ANaconpA 


Copper Tubes for Industrial Applica- 
tions” to The American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. see 


ANACONDA 


Makers of copper tubes for industrial processing, 

water, heating, soil, waste and vent lines; weld- 

ing rods; flexible metal hose and tubing; heat 

exchanger tubes; bus conductors; sheet copper; 
refrigeration products. 
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CONTROL VALVES 





PLAT 


SEPARATING ZONE . La SS LOWER DISTRIBUTING 
i ie. a i PLATE 





AIR CIRCULATION 





RETURN AIR VANES 





TAILINGS CONE 








Her Q’ S is ow TAILINGS DISCHARGE 


FINES DISCHARGE 


m Sturtevant Air Separators effect production sav- 
ings by increasing output by 25 to 300%... re- 
ducing power consumption by as much as 50%. 

m They efficiently carry off all classified materials 


. 
Air Se arators in any desired fineness from 40 to 325 mesh 
and finer . . . eliminate the need of screening in 


certain applications. 


In [ Pr ( m Capacities available from 14 to $0 tons per hr, 
Write for full details, today. 
| : 
of Fines... 
: Sturtevan, Air Sepa. 
Mm Ge sail rator in “closed Cir. 
: Cult” with Pulverizer. 


| : his ©OMbination 

; INCreases 'onnage 
and reduces Costs 
in all types of 
industry, 





Sturtevant Mill Company 
100 Clayton Street, Boston 22, Mass. 


Designers and Manufacturers of: CRUSHERS © GRINDERS © SEPARATORS © CONVEYORS ® MECHANICAL DENS and 
EXCAVATORS ® ELEVATORS © MIXERS 
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ON PIPE BENDS AND 
PREFABRICATED PIPING 


rexas PIPE BENDING COMPANY 








OFFICE AND PLAN’ 
310 FRIO STREET 
WeEntworth 6605 


we 























EQUIPPED TO 
FABRICATE BENDS 
AS LARGE AS.. 





ee 


7 EAST 42 ST. 
NEW YORK CITY 
* 

444 NORTH LA SALLE ST. 
CHICAGO 


o 
B 
5 


ie 
317 CITIZENS BLDG. 
CLEVELAND, 0. 


— =. a EE | 








eiitpeiemmeeeei 
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TERRY. STEAM TURBINE 


TERRY SQUARE, HARTFORD 1. CONN 


C 





oy 


Seven reasons 

why so many chemical 
packing problems are 
being solved by 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings * Teflon Products « Asbestos Textiles! « Industrial Rubber Products *| Ab 


1, Tefion is not affected by chemicals 
within the temperature range of 
-80°F. to SOO'F. 


2. Tefion has high heat stability. 


a. Tefion has excellent nonadhesive 
properties. 


4. Tefion is nonflammable. 


5. Tefion possesses excellent 
electrical properties. 


6. Tefion’s water absorption is zero. 


y 2 Weather does not affect Tefion. 


These seven unique properties make Teflon an ideal 
packing and gasket material for the chemical industry. 
Raybestos-Manhattan’s Teflon Packings and Gaskets 
are available in a variety of combinations for glass, 
glass-lined and stainless steel piping, and for pumps, 
valves and practically all kinds of fluid-handling 
equipment. Included in the line are solid rings; Vee- 
Flex® rings; braided and plastic packings for stuffing 
boxes and valve stems; “envelope” gaskets; solid 
gaskets in round, square and irregular shapes; gaskets 
for handholes, manholes and flanges; gaskets for 
distillation columns; gaskets for covers on tanks, 
kettles and autoclaves; gaskets for flanges and nozzles 
on glass and glass-lined pipe. Into each goes a know- 
how of 50 years’ packing experience. 


*Du Pont's trade-mark for its tetrafluoroethylene resin 
‘ 


DO YOU FABRICATE YOUR OWN PARTS? 
If so, order R/M Teflon in sheets, rods or tubes to 
your specifications. 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; 
Manheim, Pa.; No. Charleston, S.C.; 
Crawfordsville, Ind.; Passaic, N.J.; 
Neenah, Wis.; Peterborough, Ontario. 








and Di d Wheels 





Rubber Covered Equipment « Brake Linings »* Brake Blocks «© [Clutch Facings * Fan Belts + Radiator Hose ¢ Sintered Metal Products « Bowling Balls 
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Where dirt, dust and 
corrosion are a problem... 


/Y PEF ‘turbines can handle it! 


Spencer Chemical Company of Pittsburg, Kansas, 
has a total of ten 47-hp Type E turbines for driv- 
ing blowers. Units are mounted outdoors on 
structural steel and are exposed not only to the 
elements, but to a corrosive ammonium-nitrate 
atmosphere. 

Continued satisfactory operation of the tur- 
bines under these conditions is proof that the 
Type E can “take it” .. . proof that Type E con- 
struction keeps foreign matter out . . . proof that 
materials used resist corrosion and erosion. 

Weather and corrosion resistance are important 

. in the*chemical industry and in other in- 
dustries as well. Important, too, are other Type E 
features, such as dual protection against over- 
speed, floating: movement of governing and trip 
linkages, centerline support, parts interchange- 
ability between wheel sizes. Outstanding Type E 
design assures safe, trouble-free, economical per- 
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formance for long periods of continuous opera- 
tion . . . or instant operation when used as a 
stand-by drive. 

Other types in the complete Westinghouse 
general-purpose turbine line include heavy-duty 
and multistage units, 

Get the facts from your nearby Westinghouse 
office, or write for twenty-page book B-3896. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. _ J-30542 











TYPE CP—Totally-enclosed Fan- 


she tough production Seeeh, ee en 116 980 Wp 
probleins 





Do you need motors to operate under 
severe conditions? If you do—you can 
solve your problem easily with Wagner's 
complete line of protected type motors. 


TYPE HP—Explosion-proof. Stee! 
They are specifically designed for use weiccoreeteneteees 
wherever EXTRA protection is demanded 
—for bearings or windings... against 
corrosive vapors or abrasive dusts... 
in explosive atmospheres or in exposed 


outdoor locations. 





In their specific applications, each of these 
Wagner Motors assurés complete protec- 
tion of vital parts. Wagner Motors are TYPE EP—Totally-enclosed Fan- 
backed by more than sixty years of motor oa vee men Heme, 2 te 
building experience. 





* * * 


A Wagner engineer will be glad to help 
you select the correct motor for your 
specific application. Consult the nearest 
of our 32 branch offices, or write for Bulle- 


tin MU-185 for complete information. 
TYPE JP—Explosion-proof. Cast 
iron frame. 2 to 250 hp. 


-— 





TYPE RP—Drip-proof. Steel TYPE XP—Splash-proof. Cast TYPE TP—Totally-enclosed, non- 
iron frame. % to 200 hp. ‘ ventilated. V4 to 15 hp. 














WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES IN 32 PRINCIPAL CITIES 
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JEFFERSON CHEMICAL CO., PORT NECHES, TEXAS — 
Ethelyne Unit. Another one of the more than 11,000 
successfully completed electrical contracting jobs 
engaged in by F&M in the past 35 years, 


Another Electrical 
Installation by 


FISCHBACH sv» MOORE 


INCORPORATED 











“Tradition’s Trademark... 


When electrical installation problems call for the superior 


resources and “know-how” of a field leader, this Fischbach and 
Moore sign is the one that generally appears on the job in ques- 
tion. It’s “Tradition’s Trademark” when you want the best. 


FISCHBACH ao MOORE 


INCORPORATED 
ELECTRICAL CONTRACTORS 


FROM COAST TO COAST An organization that has 
to its credit every conceivable type of electrical 
installation. 

COMPLETE ORGANIZATIONS AT: New York, 
Atlanta, Dallas, Houston, Los Angeles, San 
Francisco, Detroit, Chicago, Pittsburgh. 
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just a few Jeffrey 
products... 


FOR IMPROVING HANDLE 
AND PROCESSING 


Space does not permit a complete 
showing of all the products in the 
broad Jeffrey line. A few are dis- 
played here to give you an idea 
— our NEW Catalog No. 418 goes 
into more detail. It will prove a 
handy reference if you are inter- 
ested in improving handling, proc- 
essing and reducing operations in 
your plant. Send for your copy 
TODAY. 


Above: A complete line of Chains 


Below: Jeffrey-Traylor Barrel : 
Peiber, Cute ahd tg and Transmission Machinery . . . 


duces size of container as well as 
increases its capacity. Also electric 
vibrating Packing Tables, Feeders, 
Conveyors, Dryers and Coolers. 


bearings, idlers, traction wheels, 
take-ups, sprockets, gears, hub 
boxes, couplings, etc. 


BUCKET ELEVATORS—standardized to 
save you time and money. A type and size, 
buckets mounted on belt or chain, to give 
your material a lift . . . to keep production 
moving in @ woy that spelis more profit 
for you. 


CAR PULLERS—two sizes for 
moving from one to six cars. 
Save time and expense. No 


PULVERIZERS AND locomotive needed. 


CRUSHERS—Rigid or 


or Rotary Ring types to 

provide uniform reduc- . BELT IDLERS — furnished 
tion with a minimum of i in both troughing and 
fines. Reduce coal, lime- . flat belt types for belt 
stone, gypsum, pulp lap, . widths from 14” to 60”. 
garbage, metal turnings, m itdlers are of the anti- 
alum, chips, sewage %: j friction type, insuring 
screenings, sugor cone, bes ; low power cost and 
to desired fineness the - smooth performance. 


THE E > FE re MANUFACTURING 
: Columbus 16, Ohio 

IF IT'S MINED, PROCESSED OR MOVED fy = *0/0# offices and distributors 

.. oll’S A JOB FOR JEFFREY! a 
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WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, one of 14 Worthington compressors used for 
various services at the Girard Point, Pa., station of the Gulf Oil Company. 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems. 
Unless pope handied, variable com- 
pressor loads often result in wasted power 
and high running costs. 

Worthington Five-Step Variable Capacity 
Control solves this problem. 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages: 

Economy of power—the air required at 
any moment determines the power used. 

Simplicity—inlet valves and unloading 
mechanism form one individual element, 


easily accessible. 

Low operating temperatures—a cooler cy!- 
inder insures improved lubrication and low 
oil consumption. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- - 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 


pressor Division, Buffalo, New York. 
"Reg. U. S. Pat. Off. 


A GLANCE AT THE INDICATOR PANEL of the 
Worthington five-step governor shows 
operating capacity at any moment. 


No Other Compressor Will Outperform a Worthington 
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r= ft 
Pet) 


"eon protects its investment in materials and processing 
—by using Tri-Sure* Closures on drums for Caltex Petro- 
leum Products. 


The Tri-Sure Flange, Plug and Seal give dependable protection 

—and that kind of protection is essential for the drums that 

carry the name Caltex throughout the free countries of the 

CLOSURES Eastern Hemisphere. The Tri-Sure Flange is integrally as- 
sembled with the drumstock; the Tri-Sure Plug fits securely 

prevent into the Flange; and the Tri-Sure Seal forms a leak-proof 
covering which cannot be removed unless it is deliberately 


LEAKAGE destroyed. 


This exclusive Tri-Sure assembly prevents leakage, tampering 
CONTAMINATION and losses. It gives incontestible proof to every customer that 
you are delivering the same quality and quantity you put 

and into your drums. 


PILFERAGE Tri-Sure protection will pay you every time you deliver in 
drums. Make it part of your company policy, by specifying 
Tri-Sure Closures on every drum order. 


*The “Tri-Sure” Tradimark is a mark of reliability backed by over 30 years 
serving industry. It tils your customers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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Here’s the only tool 
you need to exactly 


calibrate the control system 





Only one simple adjustment with a standard 4 in. wrench 
exactly calibrates the control system in a Bristol Series 
500 Air-Operated Control System. 

That’s because the control units and parts are so ac- 
curately designed and the manufacturing tolerances so 
closely controlled that the control system can be com- 
pletely disassembled and after being reassembled, even 
with replacement parts, can be exactly calibrated by only 
one simple adjustment. 

No wonder a Bristol Series 500 Controller is the sim- 
plest and easiest control system on the market to service. 

Write for Bulletin A120 for full details. THE BRISTOL 
COMPANY, 109 Bristol Road, Waterbury 20, Conn. 


Strip and round chart Electronic Dynamaster Air- Operated 
Controllers are also available, 


~seerree 
ie | 


a 


BRISTO 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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easy to 
install 


easy to 
live with 


CONDITIONING CABINETS 


When you air condition, you want three things—as inex- 
pensive a job as will do, equipment that installs economically 
—and most important—equipment that gives satisfaction over 
a long period. 


Cost-wise, the central cabinet is the least 8 pes part of 
your system; considering compressor, duct-work and building 
modifications. 

Satisfaction-wise, it’s the most important! 


If the fans are over rated, or inefficient, you'll suffer. If the 
coils are inefficient or untrustworthy, you’ll have poor air con- 
ditioning. 

Why not be sure that on this lowest-cost part of your sys- 
tem, you get the best? 

“Buffalo” “PC” Air Conditioning Cabinets, to heat, cool, 
humidify or dehumidify, or any combination of these func- 
tions, have been in use for more than twenty years. They are 
sectionalized, to pass thru standard building openings, and 
assemble easily on location. They have husky, quiet, mixed 
flow fans mounted on large, vibrationless hollow shafts, They 
have Aerofin coils, by far the best obtainable. They have 
sturdy, outside-the-housing bearings, for convenient lubrica- 
tion even after cabinet insulation. In short, they are built 
according to the “Q” Factor* which makes them your best buy! 
“Buffalo” Engineering Sales Representatives in principal cities 
are anxious to serve you. Let them give you full details—no 
obligation. 

*—The “Q” Factor—the built-in Quality which provides trou- 
ble-free satisfaction and long life. 


9? 


FIRST 
FOR FANS 


BUFFALO COMPANY 


501 MORTIMER ST. BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Representatives in all Principal Cities 
TIN IR, CLEANIN AIR 1 "INDUCED DRART EXHAUSTIN 
PRESSURE BLOWING 
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New fractionating towers 
at our Mt. Pleasant plant. 


DY ROOS'! yy T OIL AND REFINING CORPORATION 


MT. PLEASANT, MICHIGAN 
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TROUBLE-FREE TRIPLE-LOK FITTINGS 


Few machines get rougher use than coal cutters in 
coal mines. Subjected to severe vibration, caused 
by the action of the cutting head, and operating 
under the most adverse conditions, all parts must 
be ruggedly built, including the hydraulic system. 

You'll find Parker Triple-lok Fittings on coal 
cutters and many other machines used in rough, 
rugged service because they are leakproof under 
the severest conditions of vibration, elevated tem- 


AE Re, SER en 


Leokproof Tube Fittings 


peratures, high pressures and repeated assembly. 
Parker Fittings meet the specifications of the 
A.S.M.E. Code for Pressure Piping, as well as 
J.L.C. and §.A.E. standards. 

So tube it up and forget it . . . with Parker 
Triple-lok Fittings. Ask your Parker Distributor 
for Tube Fitting Catalog 4300, or write The 
PARKER Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 


CEE SLIME TENG REBEL SLE 1S CS: CRS Rate ainuae 


TUBE FITTINGS ¢ VALVES © O-RINGS 


This does it 


~ R 





Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve ... the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 


Plants in Cleveland + Los Angeles « Eaton, Ohio + Berea, Ky. 
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INDUSTRIAL TUGE FITTING 
STOCKS CARRIED BY 
AKRON 9, O.—B. W. Rogers Co., 850 So. High St. 
ARDMORE, Pa.— Louis H. Hein Co., 15 West Lancaster Ave. 


BALTIMORE 13, Md.—Carey Machinery & Supply Co. 
3501 Brehms Lone 


BALTIMORE 5, Md.—Whitehead Metal Products Co. 
4300 E. Monument St. 


BEAUMONT, Tex. —Standard Bross & Mfg. Co., 705 Milam St. 
BOSTON 15, Mass.—A. E. Borden Co., 176 Brookline Ave. 
BRYSON CITY, N.C.—Wallace Co. of Carolina, P.O. Box 572 


BUFFALO 7, N. Y.—Whitehead Metal Products Co. 
2128 Elmwood Ave. 


CAMBRIDGE 39, Mass.— Whitehead Metal Products Co. 





281 Albany St. 
CEDAR RAPIDS, !a.—Giobe Machinery & Supply Co. 
309 8th Ave., S. E. 
CHICAGO 14, Ill. —Wallace Tube Co., 1300 Diversey Pkwy. 


CINCINNATI 29, O.—Williams & Co., 3231 Fredonia Ave. 


CLEVELAND 14, O.—W. M. Pattison Supply Co. 
777 Rockwell Ave. 


CLEVELAND 15, O.—B. W. Rogers Co., 1900 Euclid Ave. 
CLEVELAND 14, O.—Williams & Co., 3700 Perkins Ave. 
COLUMBUS 8, O.—Williams & Co., 851 Williams Ave. 
DALLAS 9, Tex. —Metal Goods Corp., 6211 Cedar Springs Rd. 


DAVENPORT, Ia.--Globe Machinery & Supply Co. 
410 East Second St. 


DAYTON 10, O.—J. N. Fauver Co., 1534 Keystone Ave. 
DENVER 2, Colo. — Metal Goods Corp., 2425 Wainut St. 


DES MOINES 6, la. —Globe Machinery & Supply Co. 
East First & Court Ave. 


DETROIT 1, Mich.—J. N. Fauver Co., 49 West Hancock St. 


HARRISON, N. J.—Whitehead Metal Products Co. 
1000 South Fourth Ave. 


HOUSTON 3, Tex. —Metal Goods Corp., 711 Milby St. 


HOUSTON 1, Tex. —Standard Brass & Mfg. Co. 
2018 Franklin St. 


INDIANAPOLIS 27, ind.—Korhumel Steel & Aluminum Co. 
3562 Shelby St. 


JACKSONVILLE, Fia.—Florida Metals inc. 
2937 Strickland St. 


KANSAS CITY 16, Mo. —Metal Goods Corp., 1300 Burlington 
Ave., North Kansas City 


KNOXVILLE 5, Tenn. —Leinart Engineering Co. 
412 E. 5th Ave. 


LOS ANGELES 4, Cal.—Haskel Engineering & Supply Co. 
721 W. Broadway, Glendale 


LOS ANGELES 12, Cal.—Metropolitan Supply Co. 
353 East 2nd St. 


MEMPHIS, Tenn. —J. E. Dilworth Co., 730 South Third St. 


MILWAUKEE 3, Wis. —Morman Belting & Supply Co. 
522 W. State St. 


MILWAUKEE 4, Wis.—Wallace Cos. of Wisconsin 
838 So. éth St. 


MINNEAPOLIS 15, Minn. — Vincent Brass & Copper Co. 
124 Twelfth Ave., So. 


NEW ORLEANS 12, La.—Metal Goods Corp., 432 Julia St. 
NEWPORT NEWS, Va. — Noland Co., 27th St. & Virginia Ave. 


NEW YORK 12, N. Y.—Nielsen Hydraulic Equipment, inc. 
298 Lafayette St. 


NEW YORK 14, N. Y.— Whitehead Metal Products Co. 
303 West 10th St. 


PHILADELPHIA 40, Pa.—Whitehead Metal Products Co. 
1955 Hunting Park Ave. 


PITTSBURGH 33, Pa. — Williams & Co., 901 Pennsylvania Ave. 
PORTLAND 10, Ore. —Hydrauvlic Power Equip t Co. 

2316 N. W. Savier St. 
ROANOKE 10, Va.—Noland Company, 11 Salem Ave. 


ROCKFORD, Il1.— Rockford Tool & Transmission Co. 
802 Broadway 


SAN FRANCISCO 3, Cal.—General Machinery & Sup. Co. 
1346 Folsom St. 


SEATTLE 9, Wash. —Palmer Supply Co., 222 Westiake, N. 


SHREVEPORT, La. —Standard Brass & Mfg. Co. 
1557 Texas Ave. 


ST. LOUIS 15, Mo.—Metal Goods Corp., 5239 Brown Ave. 


SYRACUSE 4, N. Y.—Whiteheod Metal Products Co. 
207 W. Taylor St. 


TOLEDO 2, O.—Williams & Co., 650 E. Woodruff Ave. 
TULSA, Okla. —Ardun Supply Co., 317 S. Detroit 
TULSA 3, Okla. —Metal Goods Corp., 302 North Boston 
CANADA — Roilway & Power Engineering Corp. Ltd. 
EXPORT —Mercator Corp., 438 Walnut St., Reading, Pa. 
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How can you use 
STYRENE MONOMER? 


® Koppers Styrene Monomer is a 
colorless, liquid, aromatic hydro- 
carbon in a state of high purity. Its 
chemical possibilities in polymers 
and copolymers have found wide 
application in the manufacture of 
polystyrene plastics and synthetic 
rubbers, including GR-S Rubber 
for tires and other rubber-styrene 
copolymers for shoe soles, floor 
tiles, rubber mechanical goods. 
Polystyrene and styrene copolymer 
latices are used in water base paints 
and in paper and other materials 
coatings. 

Styrene Monomer is used also in 


the manufacture of styrene resins 
for the coating and impregnation 
of porous and fibrous materials, in 
the manufacture of polyester lami- 
nating resins, styrenated drying oils 
and styrenated alkyds for paints, 
enamels and varnishes, and in pour 
point depressors for lubricants. 

Styrene Monomer is also a versa- 
tile chemical raw material, yielding 
organic intermediates useful for 
further chemical synthesis. Investi- 
gate it now. Styrene is supplied in 
tank-car, tank-truck, and 55- gallon 
drum quantities. Write for Bulletin 
C-1-119, 


Koppers Chemicals 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 
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Use Accritem Regulators to control diaphragm op- 
erated valves or dampers.They save labor, stop losses 
caused by over-heating and have the following — 


IMPORTANT ADVANTAGES 
® Adjustable Sensitivity and over-heat protection. 
® Calibrated Dial temperature adjustment. 


© Simple, Rugged Construction withstands vibration 
and insures many years of reliable service. 





® Temperature Ranges 50 to 250° F. and 150 to 350° F. 





® Easy to Install Requires 15 lb. supply of compressed 
air or water for its operation. 














® Small Size — regulator head is only 2%" x 3%’, sen- 








sitive bulb is 12" long with 14" L.P.S. connection 


FLOWRITE and METAFLOW 
Diaphragm Valves 


controlled by a POWERS 
ACCRITEM HEAT REGULATOR 


provide an unbeatable 
combination for better contro! 
and lower maintenance 


Write for Bulletin 316—or phone our nearest office for 
prices and further information about POWERS 
ACCRITEM regulators and djaphragm valves. 





THE POWERS REGULATOR CO. 


OFFICES IN OVER 50 CITIES @ See Your Phone Book 
Factory & General Offices: SKOKIE, ILLINOIS 
CHICAGO 13, ILL., 3819 N. Ashland Ave. « NEW YORK 17, N. Y., 231 E. 46th St. 


LOS ANGELES 5, CAL., 1808 West 8th St. © TORONTO, ONT., 195 Spadina Ave. 
va 


Over 60 Years of Temperature and Humidity Control 
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BRIDGEPORT BRASS COMPANY 






CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 








B dgep9 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 











Preventing Stress Corrosion and 
Season Cracking of Condenser 
and Heat Exchanger Tubes, 


PART It 


As mentioned in last month’s 
Copper Alloy Bulletin, stress corrosion 
and season cracking generally result 
from the combined effects of the pres- 
ence of ammonia in the atmosphere, 
the composition of the alloy and the 
magnitude of the stresses present in 
the tubing. The absence of any one of 
these factors prevents stress corrosion 
and season cracking fromi taking place. 
Consequently, the reduction or re- 
moval of stresses in the tubing is a pre- 
ventive measure. 

This can be effected by stress relief 
annealing. A temperature in the neigh- 
borhood of 200°C or higher is required 
for reduction or removal of such 
stresses. The stress relief annealing 
temperature varies with the alloy and 
extent of cold working. 


Effect of Stress Relief Annealing Temperature on 
Stress Corrosion Cracking (Alternate Immersion 
in 15% normal NH,OH Solution, 50% Hard 
Leaded Brass Tubing). 
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Hie stress corrosion cracking occurs below this line. 











10 ~6200~«DS*C«SCSCSSC 
Stress Rete! Annealing Temperature °C. 
‘(1 hour anneals) 


It is evident from this laboratory 
test that relief of stress begins at tem- 
peratures above 100° C and apparently 
is not complete until recrystallization 
occurs, 
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In the manufacture of condenser 
tubes such as Admiralty, Muntz, Alumi- 
num Brass, and Aluminum Bronze, the 
tubes are cold drawn to the finished 
size. This is followed by annealing to 
remove stresses and to recrystallize 
the metal for the formation of the 
grain size called for in A.S.T.M. Speci- 


‘fication B-111-52. 


Copper and Arsenical Copper tubes 
are supplied in any one of the follow- 
ing tempers: 

Light Drawn Temper 

Hard Drawn Temper 

Hard Drawn Temper End 
Annealed. 


90-10 Cupro Nickel tubes may be sup- 
plied in either light drawn temper or 
annealed temper. 

Copper, Cupro Nickel and Red 
Brass are more resistant to stress cor- 
rosion cracking than Admiralty, 
Muntz, and Aluminum Brass, The rela- 
tive order of merit is as follows: 

Copper 

70-30 Cupro Nickel 
80-20 Cupro Nickel 
90-10 Cupro Nickel 
Red Brass 
Aluminum Bronze 
Admiralty 
Aluminum Brass 
Muntz Metal. 


The annealed condenser tubes are 
required by the A.S.T.M. specification 
to stand without cracking an immer- 
sion for 30 minutes in a 1 per cent 
mercurous nitrate solution. However, 
this test is not required for copper, 
arsenical copper and copper-nickel 
tubes because they are resistant to 
cracking in this soluticn. 

“ADVERTISEMENT” 





Effects of Improper Handling 


The ends of tubes may be injured 
through excessive expansion and hard- 
ening during roller expansion into the 
tube sheets. Expanding into enlarged 
or oversized holes in the tube sheets 
will stretch the circumference of the 
tube more than normally and may re- 
sult in high residual stresses at the end 
of the roller-expanded section. 

The expanding of the tube beyond 
the thickness of the tube sheet may 
also leave the metal with high residual 
stresses. In most environments these 
stresses will be of no serious conse- 
quence, but if ammonia, mercury, or 
mercury salts come into contact with 
the stressed brass, cracking may result 
soon after exposure. The most com- 
mon source of ammonia emanates 
from the decomposition of slime on the 
tube surface particularly during a 
stagnant period such as when the con- 
denser is not in operation, Trouble 
from this source during equipment 
shutdown can be minimized by thor- 
oughly drying out the condenser tubes 
by blowing warm air through the unit 
or chemical treatment (such as chlori- 
nation) for the removal of slime or 
prevention of slime. 


Effect of Liquid Metal 
on Stressed Tubes 


Rapid intercrystalline penetra- 
tion of brass and copper alloys by 
liquid metals such as mercury and 
molten solder may cause cracking. 
This is occasionally encountered in 
condenser and heat exchanger tubing, 
Such penetration can occur in a matter 
of seconds when the tube is bent or 
otherwise deformed or stressed before 
or during contact with the liquid metal. 
Liquid mercury sometimes finds its 
way into heat exchangers from mer- 
cury salts, originally present in cer- 
tain crudes or from pressure measuring 
or control devices using mercury. 

Bridgeport’s Corrosion Laboratory 
is constantly investigating the behavior 
of metals and alloys under a wide 
range of conditions, Get in touch with 
the Bridgeport office nearest you for 
assistance in solving your condenser 
tube problems and meeting your spe- 
cial requirements, (9775) 
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PENBERTHY 
“Floating Shank” 


Gage Installation 


A feature available only on Penberthy 
drop forged steel (and alloy) gage valves, 
the ‘floating shank’’ automatically com- 
pensates for as much as %” variation in 
the center-to-center distance of the vessel 
tapping. This saves time and cuts the 
cost of gage installation . . . eliminates 
stresses often induced during mounting. 
Penberthy "floating shank"’ is’ available 
at slight additional cost. It will pay you 


well to specify ‘floating shank’’ on your 


OTHER next gage order. 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and/or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 
for Catalog 35. 


PENBERTHY MG | "yes 
CYCLING JET > “ j PENBERTHY 
PUMPS a ™ EJECTORS 


Automatically operated by pa A simple jet pump operated by air, water 
air, gas or steam pressure Pia or steam. Needs no lubrication . . . will 
. . » Will pump without ' x not get out of order. Made in wide variety 
Clogging any liquid that will a 4 of materials and special units developed 
flow through pipes. Ask for to meet unusual conditions. Ask for 
Bulletin 5030. Bulletin 512. 


PENBERTHY INJECTOR COMPANY 


FE CORPORATION 


DETROIT ‘2, MICHIGAN 


' 
Canadian Plant, Windsor, Ontario 
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‘Established 
(SSS 


\ 
We 
CONTINUOUS=TOOTH 


HERRING 
GEAR RED 


The Gear with the Backbone 





Some of the Many Proven On-the-Job Advantages 
of This Type of Gear Reduction Are as Follows 


1. No side thrusts, 
2. No avoidable deflections, distortions. 


3. No necessity for bearings having 
thrust capacity. 

4. Stronger teeth, due to the arch-like 
construction. 

5, Greater load-carrying capacity due 
to utilization of the full width of faces 


6. More silent and smoother action due 
to absence of distortion. 


7. No impact stresses due to avoidance 


of sideways deflections. 


8. Uniform load across face due to bal- 
anced thrusts of the opposing helices. 


9. Better lubrication due to the oil film 
formed by “wedge action” of the teeth. 


10. Less costly to produce due to the 
absence of side thrusts and no neces- 
sity for heavy sections to reduce deflec- 
tions — also due to the simultaneous 
utilization of two cutting tools. 


11, Can be substituted for straight 
tooth gears without any change in de- 
sign of bearings or housings, or increase 
in face width, or alteration in pitch. 


12, No axial float is necessary because 
the “V” shaped herringbone teeth 
wedge. automatically into the mating 
gear thus eliminating all sideways mo- 
tion and the consequent rubbing action 
of a screw-like nature existing in 
single helical gears which result in pit- 
ting and wear at relatively low loads. 


13. Less expensive gear housings and 
bearing housings due to balanced 
thrusts. 


14. Large helical angles are used; thus 
the full benefit of the helical principle 
is obtained. 

15. Tooth deflection, though very small, 
results in the greatest load being car- 
ried by the strongest section. 


All Gears are Generated Continuous-tooth Herringbone Gears, 
20° pressure angle, 30° helix angle 


Sead for Catalog 40-2 
D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888 * Makers of Every Type of Gear and Gear Reducers 


1140 W. MONROE STREET 


: CHICAGO 7, ILLINOIS 


Cuemicat EncineertInc—May 1953 





YORK’S FAMOUS URBO 


YSTEM 


CAN HELP YOU BREAK THE Bg OLUME 


ROFIT PARADOX 


Formula for '53: To build profits, make cost- 
saving capital investments now. You know that 
from now on profits will depend on increasing 
production and cutting production costs. 


This calls for equipment that can work harder, 
better, longer and at lower cost than ever before. 


Here’s what the York Turbo has to offer: four 
(or more) compressors in one... with York’s ex- 
clusive Pre-rotation Vane Control. P.V.C. gives 


York Turbo Refrigeration System. Available for woter or brine greater simplicity of control and wider operation 
ee Seer eee en ae re swe hw cingto- eel range without “throttling” or pressure drop. Man- 


Features constant pressure lubrication. Inter-stage liquid cooler 

improves eycle efficiency and reduces power consumption. power and work hours are utilized more profitably 
because you can schedule your loads with com- 
plete flexibility. And for applications where ac- 
curate temperature control is paramount, the 


York Turbo is unsurpassed. 


Contact the York Engineering Office nearest 
you. A consultation incurs no obligation, of course 
—may point the way to a more profitable opera- 
tion, as it has for so many others, Or, if you prefer, 
write to York Corporation, York, Pennsylvania. 


YORK REFRIGERATION AND AIR CONDITIONING 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 
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Special equipment engineered to solve individual 
problems posed by dusts of all kinds, fly ash, 
chemical fumes, gases of any temperature, 
aerosols, and other troublesome air pollvents 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here ... they are serving today in 
some of the most difficuit and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon's Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog 4.653. 


ue R. Cc. MAHON COMPANY 
Main Plant and Home Office, Detroit 34, Michigan 


Engineers and Manufacturers of Dust and Fume Controi Equipment Including Cyclone 
Collectors, Hydro-Foam Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers, 


All Mahon Equipment is Erected by Mahon to Insure Complete Satisfaction. 





Here's A CASE where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.—installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 

Immediate Savings with Kemp 
Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 


Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Photo at right shows close-up view of Kemp 
or are dissatisfied with present inert equip- Industria! Carburetor. Part of every Kemp in- 
ment, let Kemp help you, too. Kemp Engi- e: iiniadiiee Galbeete ie, Anion 
neers will be most happy to help solve your “ese sy ce 
inert problems... show you how you can complete combustion ot all times. Reduces in- 
get similar results with fast-starting, easy- - ttallation costs and maintenance. 
to-operate Kemp Generators. It costs you  ~—— 
nothing to investigate. And it may save you 
real money. 


: by te - 
* . 4 te 


ae 


Lemetinsjnel 


~ 


Ser ciara cataghete fects end tockileal tubermation, whe fer Bellatin 140 to: 
C. M. KEMP MPG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS « BURNERS - FIRE CHECKS 
METAL MELTING UNITS +» ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 
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ROTARY HIGH VACUUM PUMP USERS: 


End Your 


Water Vapor Troubles 








NRC Rotary Gas Ballast Pamp — | 
Model NRC 100M — a 2-stage pump unit 


This is important news for every user of 
rotary vacuum pumps. At last, an “anti- 
water-vapor”’ pump that does not blank off 
at increasing pressures because it is trying to 
pump condensable vapors. 

Water vapor is no problem to the new 
National Research Rotary Gas Ballast Pump. 
It operates on a principle that prevents the 
water vapor from condensing and contami- 
nating the pump oil. 

The pump is available in capacities from 
14 cfm to 400 cfm; pressures down to 10+ 




















New—NRC High Vacuum 
Rotary Gas Ballast Pumps 


© Eliminates oil reclaiming units 


@ Maintains fast pump down time 


© Provides greater capacity under 1 mm Hg 
© Requires up to 80% less oil charge 
© Capacities from 114 cfm te 400 cfm 


© Pressures down to 104 mm Hg 


mm Hg; a full line of vane, piston-type and 
2-stage pumps. 

Send in the coupon today for your copy of 
the new bulletin that gives a full explanation 
of the Gas Ballast principle and complete en- 
gineering data on the construction and opera- 
tion of the NRC Rotary Gas Ballast Pumps. 



















a 

& ° ° 

* National Research Corporation 

. EQUIPMENT DIVISION, 70 Memorial Drive, Cambridge, Mass. 
Send me more facts about the a Have your ae 
NRC Rotary Gas Ballast Pump Salesman call 
Name 
Title 

H Company 

+ Address 

Leedonneencessonsouscensesaunaseeunsasunedas 








457 


Soe ae — 
Tey 


Century 7'/2 HP Type RS Single 
Phase Repulsion Start Induction 
Brush Lifting Splash Proof 
Motor. 


1 to 72 HP Direct Current 150 to 400 HP Type SC Squirrel 
Splash Proof Motor. Cage induction 3 Phase Splash 
Proof Motors. 


Keep the vital parts of your motors dry —even 

when the full force of a hose is turned directly on ac ken ” ope ran 1 fo 125 HP Type SC Squirrel 
them. Century Splash Proof motors eliminate eo aa oo 
production losses due to dripping or splashing 

liquids or falling solids. They also protect against 


rain, snow, sleet or hail on outdoor installations. 


Century Splash Proof motors are available in a 
wide range of types and sizes for all popular 
applications. Other types and ratings are 
available to meet your electric power 24 28 MP type Sip. Ring 20 HT CS Cops 
requirements. You can specify Century motors nyner. Matern. POnNe Lveut ater. 
with confidence. 
Century motors are built in sizes Ye to 400 horsepower. 





697 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Lovis 3, Missouri 


Offices and Stock Points in Principal Cities 
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\this Demineralizer 














GRAVER EQUIPMENT IN THIS PLANT 
Two-bed demineralizer to treat 300 gpm of boiler feed 
make-up. Total capacity of softening plant per regeneration: 
640,000 gallons. using Gravex ion exchange material. 
J. E. Sirrine Co., Consulting. Engineers, selected Graver 
eee deuhinern tiene equipment. 


4 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y., Dept. 


“In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario 
In Mexico: Proveedotes Tecnicos, $.A.; Puebla 259, Mexico 7, D. F. 





a. 
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delivered a BON IS 


60% 





ae 
Additional 
Electrolytes 
Removed 


ae 





: : base to 
ages Pr ye | (9,05 pp 
What they What they What they What they 
Expected Received Expected Received 




















RESIDUAL RESIDUAL 
ELECTROLYTES SILICA 


If you wanted to reduce the total electrolytes 
in your raw water to 5 ppm, and the demineral- 
izing plant you installed actually reduced 

the electrolytes to less than 2 ppm, you'd have 
good reason to consider it a good investment. 


And if, in addition, you expected the plant 

to reduce silica to 0.3 ppm, and found that 

the silica was actually being reduced to 

less than 0.05 ppm, you'd have still more reason 
to consider that your demineralizer was 
delivering quite a bonus, 


That’s exactly what happened at the Riegel 
North Carolina Corporation’s plant at Acme, 
N. C., without increasing the planned regenerant 
dosage. No wonder both the Company and its 
consultants consider the results very satisfactory. 


To be sure of a completely satisfactory water 
conditioning plant for your own needs, get 
the benefit of Graver’s 40 years of specialized 


experience, 





acm fa oe 















DYNAMICALLY © 


®@ Valve Mounted — screws directly on valve 
motor with heavy duty stainless steel \4” fit- 
ting . . . eliminates “lag” commonly caused 
by transmission lines. 


© Fixed Settings — exclusive live-balance 
design of the M/59 Controller permits fixed 
proportional and reset values for all flow 
conditions .* . for all valve motor sizes. (Reset 
can be field-adjusted for special purposes.) 












© Response — amazingly fast recovery with 
precise control regardless of load conditions 
and process upsets. No control point drift. 
Unaffected by vibration or wide changes in 
ambient temperature. 


® Seal Valve — optional feature which permits 
isolation of controller and remote manval 
control of process. Integrally mounted to the 
bottom of the controller. 


® Maintenance-free — nothing to align, 
nothing to wear out. Flexure strip fulcrum 
eliminates friction and wear of conventional 
type pivots. Tightly gasketed, completely 
weatherproof, 


Unique Live-Balance Design 


Photo of the M/59 with cover removed to 
show the exclusive, simplified live-balance 
mechanism. Balance Beam, which moves only 
a few thousandths of an inch to control the 
valve motor pressure, is flexure-pivoted and 
positioned between the four bellows. Any 
pressure unbalance between the set point 
and measurement bellows will change posi- 
tion of the Balance Beam. The proportional- 
reset bellows opposes such unbalance and 

events contro! point drift, while the fourth 

llows provides the desirable amount of 
derivative action. 











FOXBORO 


INSTRUMENTS 





a INDICATING 1B 
fi ete a 4 ey ‘ & aye RECORDING | : ieed 
siiieiies Sass Ms a ' CONTROLLING ae 





' 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


for corrosion-resistant 
storage...it's 


at Parlin 
Powder Plant 


Recently, the Hercules Powder Company 
installed two more Horton* aluminum 
tanks at Parlin, N. J., for corrosion-resist- 
ant storage. The new tanks, 20-ft. diam. 
by 20-ft., are to be used for the storage of 
anhydride and acetic acid. Several Horton 
aluminum tanks for acetic acid storage 
were previously installed at the plant. 
These new installations are further evi- 
dence of the increasingly important part 
played by Horton structures in the chemical 
industries. For quotations on tanks of 
solid, clad, or lined corrosion resistant 
metals, write our nearest office. There is no 

* Trademark registered in U.S. Patent Office obligation on your part. 


& RGM Ceara sew 


1503 Lafayette Bldg. 3318—165 Broadway Bidg. 
pebwetscvectvnpns a neQGe Abroe Bidg. Philadelphia 3...1625—1700 Walnut St. Bldg. 
Houston 2 . ++ .2103 Cl Life Bidg. San Francisco 4 . 1522-200 Bush St. 


Los Angeles 17..1505 General Petroleum Bidg. ...1305 Henry Bidg. 
1623 Hunt Bidg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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BUFLOVAK 


can help you solve 


processing problems— 
at a PROFIT 


BUFLOVAK has helped another nation- 
ally-known manufacturer produce a better 
product at lower cost by combining two 
processes into one. That, of course, means 
greater profits! 


A valuable, dilute, heat-sensitive solu- 
tion is carried to high concentration in a 
single, compact unit. Ordinarily a two 
stage process would be required. 


Special equipment was engineered for 
the job. A low-temperature, sanitary evapo- 
rator steamchest and'a high vacuum proc- 
essing kettle equipped with an agitator 
and selectable heating surfaces, were com- 
bined into a single, integral unit. 


Through the combined facilities of our 
Research and Testing Laboratories, coupled 
with extensive field experience, BUFLOVAK 
Engineers design processing equipment for 
the most profitable results. 


BUFLOVAK Catalogs have a wealth of 
valuable information on drying, evapora- 
tion and processing. A request on your com- 
pany letterhead will bring copies to you. 
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A special BUFLOVAK Evaporator-Still 
which combines two processes into one. 


BUFLOVAK Research and Testing Laboratory 


To assist you in the solution of processing problems, BUFLOVAK 
offers the facilities of its Research and Testing Laboratory . . . 
where small scole experimental units show you, before you buy, the 
commercial possibilities, data on production costs, and characteristics 
of the finished product. 


BUFLOVAK Processing Equipment 


EVAPORATORS DRYERS PROCESSING KETTLES 
Low-Temperature Vacuum Double Drum Mixers 

By-Product Recovery Vacuum Rotary Impregnators 
Chemicals Pilot Plant Dopp Kettles 

Food Product Atmospheric Solvent Rec & 
Crystallization Distillation Equipment 


SEND FOR CATALOGS 





THREE RESPONSE ADJUSTMENTS, 
calibrated in specific units of 
measurement, enclosed for 
protection against tampering 
and corrosion. 


PLUGS IN to universal, 
self-sealing manifold for 
either panel or field 
mounting. Simplifies both 
piping and maintenance. 
Manifold accommodates 
both TRI-ACT and 
Bi-ACT Controllers. 


TWIN CYLINDER CONSTRUCTION permits quick, easy 
access to any one controller element for alignment or 
maintenance without disturbance to any other element. 











TRANSMISSION shes 


TRansaine | | 
TEMPERATURE | 
TRANSMITTER 








REFLUX * : 





CONTROL LINE/ 


: RECORDER 


AIR suPPLY— 








Typical application of the 3 part Transet Contrel System, showing 


TRI-ACT Controller manifolded to panel-mounted receiver. 
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Brand New 






TRI-ACT 


CONTROLLER 


The newest Concept in Process Control gives you: 


1. Faster recovery on load changes 






2. Start-up with no over-peaking 


HREE YEARS field experience proves new 
circuit principle not only sound but wanted 
more than ever. This unique force-balance con- 
troller capitalizes on faster speed of response of 
TRANSAIRE* measuring elements to give better 
control quality. 

Easy Alignment. A fine thread gives a soft, vernier 
adjustment. 

Settings “stay put”. Permanent mechanical align- 
ment. No one adjustment affects any other ad- 
justment,’ 

Pneumatically Stable. Practically insensitive to air 
supply variations. Gives wide range of settings 
in sensitivity (gain) and Pre-Act time (derivative) 
without upsetting stability. 

Excellent Temperature Compensation — major con- 
struction refinements. 

Interchangeability of TRI-ACT and BI-ACT* Controllers. 
Identical plug-in manifolds permit 10-second 
changeover with negligible process disturbance. 
Die-cast Aluminum — light weight and corrosion 
resistant. 

Response Adjustment Dials Totally Enclosed—full pro- 


tection against tampering and corrosion, 
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3. Benefits of automatic reset without its ‘‘evils” 


Maintenance Simplified. Any one section of the in- 
strument can be removed for servicing without 
disturbance to the remaining sections. 

Buy one—try one on your toughest problem. There's no 
better way to prove the unprecedented performance of 
the TRI-ACT Controller. 

Call your Taylor Field Engineer, or write Taylor 
Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


Instruments for indicating, recording and 
controlling temperature, pressure, flow, liquid level, 
speed, density, load and humidity. 


Trade-Mark 


rs 





Taylor Instruments 


MEAN 


ACCURACY FIRST 











IN HOME AND ENDUSTRY. 
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10s the Nash! 


The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no 
internal wearing parts, maintenance is low. Service is assured by a 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 


NAS ENGINEERING COMPANY 
312 WILSON, 80. NORWALK, CONN. 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost, 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


467 





Three-way Solution 


HEWITT-ROBINS 


DIVISIONS: HEWITT RUBBER - ROBINS CONVEYORS - ROBINS ENGINEERS 
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to Acid Handling Problems 


Whether your problem is conduct- 
ance of acids and chemicals under 
pressure, syphoning or suction or con- 
trolled flow . . . Hewitt Monarch 
Acid Hose is designed to give longer 
life at a minimum cost. 

Here’s proof: ‘““Monarch® Acid 
Hose, handling bright nickel solu- 
tion, the basic acid of which is Sul- 
phuric Acid (Ph.2.5-3.0) has held up 
for five years.” ... “Monarch 2" 
4-ply Acid Hose, in service approxi- 
mately 21% years has handled over 
36 million gallons of Chlorate.” ... 
‘Monarch Acid Hose, after 4% years 
and handling over 50 million gallons 
of chlorine, still in service.” 


ENGINEERING DATA 


TUBE: Pure gum rubber specially 
compounded to resist most acids and 
alkalies up to 50% concentration at 
temperatures up to 150°F . . . safely 
handles many acids at any concen- 
trations. 

REINFORCEMENT: Acid Conducting 
Hose—multiple plies of high-tensile 
cotton duck with insulating cushion 
of rubber between plies for increased 
flexibility. 

ACID PINCH VALVE HOSE—two sep- 
arate reinforcing walls of high-tensile 
cotton duck insulated from each 
other by a thick layer of pure gum 
rubber, provides maximum flexibil- 
ity, assures greatest service life by 
eliminating crushing of duck by pinch 
bars when controlling flow. 

ACID SUCTION HOSE—a helix of 
round spring wire between multiple 
plies of high-tensile duck provides 
resistance to suction forces . . . flexi- 
ble, easy to handle. 

COVER: Pure gum rubber designed 
to resist acids, alkalies and chemi- 
cals. Tough, to resist abrasion and 
cutting. 

SIZES: All types available in 34" to 
12" I.D. and in tube thickness 14", 
3/16" and 14". 


INCORPORATED 


RESTFOAM® - EXECUTIVE OFFICES: ST 
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AMFORD, CONNECTICUT 


= 


CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS FOR 
YOUR OPERATION 


CONVEYORS: 
C] —Belt 
(1) —Sectional 
C] —Vibrating 


BELTING: 
*C] —Elevator 
*L] —General Conveyor 
*_] —Hot Materials 
*C] —Rayon 
C] —Woven Wire 
[] BUCKET ELEVATORS 
C.] IDLERS 


SCREEN CLOTH: 
(] —Electrically Heated 
C] —General 


VIBRATING SCREENS: 
[] —Dewaterizers 
C) —General 
C) —Hydrex® 
C] —Slip Lawn 
HOSE: 
*"] —Acid 
|] —Air 
“_] —Fire 
*] —Flexible Rubber Pipe 
“_] —Pinch-Vaive 
“(] —Servall® 
*_] —Steam 
*_] ~—Twin-Weld® 
*C] —Water 
C] MECHANICAL FEEDERS 
C) STACKERS 
C] CAR SHAKEOUTS 
(] TRIPPERS 
*_] MOLDED RUBBER GOODS 
C] DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 
*For immediate information about these 
industrial rubber products, call your 
Hewitt Rubber Distributor (See “Rubber 
Products” Classified Phone Book.) 
Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 











STREET ADDRESS 
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If you are contemplating entering the 
ARE YOU KEEPING STEP fertilizer business or expanding your present 
facilities, you will do well to have Chemico 
WITH THE handle your plant design and construction 


: . problems. 
PAPl_aly ¢ VPandIng 


f 


Regardless of whether your product will be 
urea, some other nitrogenous fertilizer 
FERTILIZER MARKET? or phosphate, we will handle your project on 
a one-contract, one-responsibility, 
performance-guaranteed basis. 

The experience we have gained from more 
than 900 heavy chemical installations 
throughout the world is assurance of 
successful completion and efficient 
operation of your plant. ' 








NITROGEN REQUIREMENTS 


BASED ON U. S. GOVERNMENT STATISTICS 




















ONSUMPTION < ESTIMATED 
“ REQUIREMENT 








CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N, Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants are 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD,, JOHANNESBURG 
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Get These 4 


7 Wide. Open Air Flow 


No enclosed external air passages to 
clog. Easy to clean with cloth, brush, 
air hose or vacuum, Simply remove fan 
cover and whoie radiating surface is 
exposed for inspection and cleaning. 


2 Cast Iron Construction 


Frame, conduit box and fan cover of 
cast iron resist corrosion. Fan is non- 
sparking, corrosion-resistant material. 
Well suited to outdoor operation, 


Texrope and Vori-Pitch are Allis-Cholmers trademarks, 
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Low Maintenance 


3S Pre-lubricated Bearings 


Ball bearings are double-shielded type, 
ene at the factory. Periodic 
ubrication is not required under nor- 
mal operating conditions, but provision 
is made for in-service lubrication if nec- 
essary, 


ET COMPLETE INFORMATION on 

Allis-Chalmers motors for indoor 
and outdoor chemical plant service — 
complete with Allis-Chalmers coordi- 
nated control—from your nearby Allis- 
Chalmers Authorized Distributor or 
District Office, or write for Bulletins 
51B7286 and 51B7149. Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-4004 


Features 


Sold... 
Applied... 
Serviced ... 


4 
| 
| 
| 

=| 


by Allis-Chaimers Authorized Distributors, 
Certified Service Shops ond Seles Offices 
throughout the country. 


CONTROL — Manval, 
magnetic and combina 
tion starters; push but- 
ton stations and compo+ 
nents for complete con- 
trol systems. 


TEXROPE V-belts in 
oll sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 


PUMPS — Integral 
types from % in, 


to 72 in, discharge: 





A maker of carbon black 
hed a money-losing . 


Battery workers’ clothes were being eaten by acid. The work clothing 
at left was ruined in two weeks’ time. That on the right has been in use 
four months, and is likely to be good for at least a year more of serv- 
ice. It withstands acid conditions because it is made of “‘Orlon.” Uni- 
forms of “‘Orlon” are popular, too, with service station operators, 
plant guards, and delivery men. Adding to the advantages found 
in work clothing, they offer easy launderability and press retention. 


A filter-press operator 

had shutdown-time wor- 

vies. Acids involved in 

wet filtration ruined his 

filter fabric in a very 

short time, and it was 

automobile maker wanted a long-lasting convertible expensive and time-con- 
top. In topping fabric of “Orlon,” he found one that will § suming to replace it. 
keep its good looks for years. A top of “‘Orlon” is more Then he installed a fil- 
t to the weakening effects of the sun’s rays than tration cloth of “‘Orlon.” 

y fabric top ever used before. It holds its shape better, It lasted 90 times longer 
repeated raising and lowering, and than the cloth previous- 
ly used. Only a fabric of 

“Orlon” could withstand 

the conditions of acid, 

heat, and unusual flexing 

involved in this process. 


to give his cenvas goods 
more strength at the 


HOW CAN You USE ORLON? 


Your business, too, may benefit from the unique 
problem. It not only if combination of properties found in ‘‘Orlon.” Per- 
produced seams of Lew haps these case histories will suggest to you a 
wont ny wee on new use for Du Pont “Orlon” acrylic fiber. If 
See | nee Satay Oy bag you have an idea for improving a product or pro- 

— i. duction process with ‘“‘Orlon,” write E. I. du Pont 
resistant properties de Nemours & Co. (Inc.), Textile Fibers Depart- 
a : ment, Room N-2522-C, Wilmington 98, Delaware. 








Now— 
fast insulation 
protection 


hold 
WEATHERCOAT 
Sprays on! 


in one-third 


the time required 
for troweling 


@ FIRST COAT bonds & 
and protects 
wire netting. 


CAST WELDABLES GIVE YOU: 


1, Lower cost 3. Shorter centers 
2. Longer life 4. Heavier walls 


@ SPRAY GUN applies \ They can be furnished for all tube 
second coat, too, and pipe sizes, and 1.D. and wall 
in fastest possible time. NN thickness; on close center dimen- 

' sions; from any type of cast ma- 
terial. ‘ 


IMPORTANT. In your specifications 
send us: 1.D. of tube; O.D. of tube; 
operating conditions; inlet and out- 
let pressures and temperatures; 
center dimensions, 





Three of the welding fittings shown here have 
cleanout or inspection openings equipped with 
Ohio Type 1000 closures. Other closures ore 
after wet brooming. evetiahte, 
WEATHERCOAT—the standard of quality in 
the industry—for lasting protection. 


. LIMA, OHIO 
x AMERICAN F 
Bitumuts 4 Asphalt PLANTS AT LIMA AND SPRINGFIELD, OHIO 


COMPANY 





200 BUSH ST. « SAN FRANCISCO 4, CALIFORNIA 
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Units are giving excellent wide range ie 


performance in Gas Booster Service 


‘ To meet increasing peak loads in the Bay Area, 


two Ingersoll-Rand Turbo-Blowers were installed 
two years ago by the Pacific Gas & Electric Co.— 
one at the Potrero Station in San Francisco and 
the other just across the Bay at Station B in 
Oakland. , 

These I-R Blowers (rated at 30,000 and 12,500 
cim respectively) are being used to expand the 
company’s intermediate pressure system. Their 
installation was primarily an economic measure 
since they are used as substitutes for additions 
which would otherwise be required in the high 
pressure 50 to 60 psig systern. 

Both Ingersoll-Rand Blowers are giving excel- 
lent service and the station operators are par- 
ticularly pleased with their ease of starting and 
regulation. Although rated 18 psig at 4500 rpm, 


———, 


the machines operate satisfactorily at any point 
on the curve down to 1500 rpm and 1.5 psig. 

For year round dependability and wide range 
performance you can depend on Ingersoll-Rand 
Blowers for Gas Booster service—or any other 
blower application. Your I-R representative will 
be glad to help you select the equipment best 
suited to your particular air and gas handling 
requirements. His long experience in this spe- 
cialized field may help you reduce costs all along 
the line. 


I-R gas booster at Potrero 
Gas Station of Pacific Gas 
& Electric Co. Four-stage 
unit is driven by a 2,395 
hp turbine at 4,500 rpm. 





I-R 3,370 sq. ft. surface 
condenser at Potrero Sta- 
tion serving the I-R Turbo 
Blower and other equip- 
ment. ay 


ersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y. 818-12 


COMPRESSORS @ AIR TOOLS © ROCK DRILLS © TURBO-BLOWERS © CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES, 
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Pyrofiex sheet lining is heat 
bonded to steel tank shell. 











Upon installation at job site, 
one course of Acid-Proo 
Brick is set in Knight Acid- 
Proof Cement. 


4 
\ 
‘ 


\ 
ii 


wit 
i 


t 


Send for illustrated Bulletin 
No. 2, "“Pyroflex Construc- 
tions.” 


rice A. 


The acid storage tank above is “OK FOR 
ACID SERVICE” because it is Pyroflex 
constructed. It has been lined in our plant 
with a corrosion-proof heat-bonded Pyro- 


flex membrane. Upon installation at job | 


site, one course of acid-proof brick set in 
Knight No. 2 Acid-Proof Cement will be 
installed over the Pyroflex membrane. 


Although this type of lining is typical 


of Pyroflex constructed tanks, Pyroflex | 


construction is not limited to any specific 
materials. It may include steel, Knight- 


Ware, Permanite, rubber, lead, glass, | 


carbon or whatever other material is best 


suited to individual service conditions. Thus | 
each Pyroflex constructed unit is individ- | 


ually engineered for the job it must do. 


Chlorinators, drying towers, scrubbers, 
tanks and other types of Pyroflex con- 
structed equipment are in wide use in the 
chemical and steel industries and wherever 
corrosion-proof equipment is required. Get 
the complete story — send for Bulletin No. 
2, Pyroflex Constructions. 


Kni int 105 Kelly Ave., Akron 6, Ohio 


Acid and Alkali-proof Chemical Equipment 
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HIGHEST 


RATING 


*GPM equals Gallons Per Manhour 


+ «+ how many gallons a pump can handle 
per hour of maint. e. By this yard- 
stick, Kinney Model SD Rotating Plunger 
Pump rates high. For example, a Kinney 
SD Pump has been in service for over 24 
years handling glue in the plant of a paper 
specialties compony and has been over: 
hauled only once during that period. Kinney 
SD Pumps have earned their reputation for 
long-lasting dependability by delivering full 
rated capacity over long periods of time 
and under the toughest operating conditions. 
Kinney engineers will be glad to show you 
facts and figures . . . new ways to get new 
economy in your pumping operations. Kinney 
Manufacturing Company, Boston 30, Mass. 
Manufacturers of Vacuum and Liquid Pumps. 
Representatives throughout the United Stetes 
and in foreign countries. 





Kinney Manufacturing Co. 
3551 Washington Street 
Beston 30, Mass. 


Please send Bulletin 151 describing Kinney 
Liquid Pumps. My liquid pumping problem 
involves: 








Nome 

Compony. 
Street 
City 
State 

















| tt 


fans cap cep wens dies salen nue ini tease siues nie: eente ante aut ete etitsea 


475 





STANDARDAIRE 
BLOWERS 


move more air 
with less wear— 
less maintenance 


and power costs 
THAN ANY OTHER BLOWER 
OF EQUAL WEIGHT, SIZE 


OR COMPARABLE DESIGN 


en e Ben 2 Benen, 


70 LEXINGTON AVENUE * NEW YORK 17, NEW YORK 


mcDANEL 


HIGH TEMPERATURE 
PORCELAIN 
SPECIALTIES... 


for Every 
Industrial 
Purpose 


Precision-made McDanel 
flasks, crucibles, combus- 
tion tubes, zirco tubes and 
other standard and special 
laboratory items are out- 
standing in quality and per- 
formance. 
McDanel High Temperature 
Specialties undergo the 
most exacting inspections 
and checking at every stage 
of design and manufacture. 
They are trust-worthy. They 
have proved themselves by 
their record of 
more than 34 
years’ service in 
nation’s leading 
laboratories. 


M“DANEL 


REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA. 
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Uniform heat... a 
precise eee FAR-INFRARED TYPES 
fast heat... 
“eolor blind”? hea... 


TO CHOOSE FROM! 





oP 
= 


Conveyorized oven built on the job using Chromalox 


4 x 
“Prywny 


S 


A tough, compact, far-infrared generator that 

fastens to simple framing for economical ovens 

in dozens of mee Only 3%” wide; lengths 

2 to 12 ft.; 0.6 to 7.2 Kw.,; all standard voltages; “ny wt 

5100 BTUs per sq. ft. per hr. 40 Hein 60 
50 


4, 
4 
4, 
4 








Chromalox pre-engineered Radiant Panels are easily 

eae os with beulbde and quickly erected and connected to form ovens and 
P oven P wi drying tunnels of any size and shape. An oven such os 

insulation, frame, preheating airways and 100 ketched may be installed in 20 to 30 man-hours with 

ampere bus — come ready to erect and pt Recta. and lowest cost per 

connect. Sizes 1 x 4 ft, and 2 x 4 ft: 10.8 installed kilowatt 

and 21.6 Kw.; all standard voltages. 9200 i 

BTUs per sq. ft. per hr. 











v 





Have a Problem Involving Degreasing, 

Drying, Baking, Preheating, Curing? 
A Chromalox Electric Radiant Panel or Chromalox Radiant Heater ees onate tee Ges oe ea ace 
installation gives you a quick, low-cost answer to your baking, epee ona mate, We tedey, 
curing, drying and other heating needs. Pre-engineered units EDWIN L. WIEGA eas Pe 
allow on-the-spot erection and connection. You get up to 700° F. 751 4 Thomas Bivd., Pittsburgh oh 
work temperatures; absolutely uniform radiation with no hot and I'm interested in electric heat for. ....+++eeee 
cold spots; high intensity heat that’s absorbed f-a-s-t by all luke cas uhadeps ceakaseease Hy ene 
colors; and accurate ‘dialed’ heat from O to 100% of capacity. Hieccies se Pee a De gat SP RENEE 


([] Send me Bulletins on Far-infrared units. 
: ({_] Have o Chromalox Application Engineer get 
CHROMALOK EZctuc 
Fan-improned Units 


in touch with me. 
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COMPLETE LINES OF IRON VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of 
types, pressure ratings, sizes, and patterns for 
general industrial use. ; 

Walworth also manufactures complete lines 
of valves (including Lubricated Plug Valves), 
and pipe fittings made of steel, bronze, and spe- 
cial alloys. 

These valves and pipe fittings, plus Walworth- 
made pipe wrenches total approximately 50,000 
items and are sold through distributors in prin- 
cipal centers throughout the world. 

Walworth engineers will be glad to help you 
with your problems. For further information 
call your local distributor, nearest Walworth 
sales office, or write to Walworth Company, 
General Offices, 60 East 42nd Street, New York 
17, New York. 


Iron valves in gate, globe, angle, check, and lubricated plug types are 
manufactured by Walworth, Illustrated is a sectional view of a Walworth 
No. 726F Standard Iron Body, Bronze Mounted, Wedge Gate Valve with 
flanged ends. This line of valves is available in sizes 2 to 30 inches. Similar 


valves of All-lron type are also available. 


WALWORTH 


Manufacturers since 1842 
valves... pipe fittings . . . pipe wrenches 


- 60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


Pa 











-  @anew 
miniature indicator! 








COPPER 
pod AMR betes “cwramage” 6. 
ist, PILOT | TUBING \ Z ¥ 


MEASURED 
VARIABLE 








PNEUMATIC TRANSMISSION 





MEASURED Aare. ee | 
VARIABLE TRANSF. 

















ELECTRICAL TRANSMISSION 


removable units— 


Taticlatel ami litlaaliatetitela| 


easy to read—5 inch 
scale, no parallax 


easy correlation of "easy zero check 
acllehicte Ma lalaitelor: from the front 





& 6 
a n is¢a oe  @ | es Automatic Combustion Control 
Boiler Panels » Hays-Penn Flowmeters 


Veriflow Meters ond Veritrol 
Gos Analyzers * Oroft Goges 
: aye : ‘a . k ‘ Combustion Test Sets « COs Recorders 
This miniature instrument is especially suited for remote indication of Electronic Oxygen Recorders 
2 Electronic Fi 
such variables as pressure, draft, flow or level. Shnauieteed ea Mishiek 
The scale is only 5 inches long —-easy to read — internally illumi- TC Miniature Remote Indicators 


nated. Choice of pneumatic or electric transmission. 


Also available is the Hays direct reading miniscale gage for indicat- 
ing pressures of fluids (steam, water, gas, oil, etc.) directly. 


Gages are arranged for flush or semi- -flush mounting. Either a yoke 

mounting, for as many as 12 units, ‘ora keyhole clamp mounting for 

individual units can be provided. eavion 
Write today for full information on the Hays Miniscale Gages 

Bulletin 52-1075-223. MICHIGAN CITY 9 INDIANA 
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e EXCERPTS FROM THE R-S BOOK OF EXPERIENCE - 


eee 


R-S VALVES 
OPeraTE EASILy 


Above or Below Floor Level 


Because of their comparative light weight and mini- 
mum space requirements, R-S Valves are particularly well 
adapted for installation at considerable heights above the 
floor level. In such positions they are usually operated 
manually by chainlever, chainwheel, extended reach rod 
or controlled automatically. 

Where the valve must be installed in an inaccessible 
position below the floor level, a floor stand is provided. 
Control is just as quick and uniform as in those installa- 
tions where the handwheel is mounted directly on the 
valve shaft. 

Simplicity of design, the wide range of application and 
ease of operation indicate the high order of metallurgical 
and mechanical engineering that is embodied in every 
R-S Valve. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 


No. 688—Heavy duty chainlever valve for 
quick opening or closing in elevated and in- 
accessible locations. R-S Valves are used to 
control and shut-off the volume and pressure 
of nearly all materials in the temperature 
range from minus 300° to plus 2000° F. 

2 to 2500 psig. 


No. 788—Heavy duty valve equipped with 
rubber seat, totally losed gear reducti 
drive, extended shaft and floor stand. Posi- 
tive shut-off is obtained up to 125 psig with 
rubber seated valves and commercially tight 
shut-off to even higher pressures with o 
babbitted seat. 


P 





Bee ted 5 

Bue wie ks ke e ey eae 
No. 839—8-inch heavy duty valve equipped 
with 12 und flanges, 18-8 shafts, bronze 
bushings and a throttling type motor oper- 
Gtor for the control of low pressure air. 
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“THEY'RE LOOKING DOWN YOUR PIPELINE... 


Those twin scourges of industry—Lost Production and High Main- 
tenance—are constantly drawing a bead on economical operation ... 
looking down this nation’s arteries for the lines of least resistance 





to heat, pressure and corrosion. 


There is one way to spoil their aim: make sure that your pipe and 
tubing sections are joined with fittings of a kind that match them in 
chemical and physical properties, in strength and weight. 


W-S Double-Diamond FORGED STEEL Fittings in both screw-end 
and socket-weld types give you all these qualities . . . provide life- 
of-the-line joints for any kind of make-up. 


Literature is available . . . write for it. 
SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
130 ALDENE RD., ROSELLE, NEW JERSEY 








The illustration above shows one of many 
Spray tower circulation removing harmful 
chemicals from gasses before they are 
released. In this plant, as in other modern 
plants all over the world, WILFLEY 

Acid Pumps are making impressive production 
records for low-cost handling of acids, 
corrosives, hot liquids and mild abrasives. 


10- to 2,000-G.P.M. capacities; 15- to 150-ft. 
heads and higher. Wetted parts of 

all machinable alloys; plastic lined models 
available. Individual engineering on 

every application. 


Write or wire for Bulletin E-7000, showing Model “AP” Acid 
Pumps in direct-drive, belt-drive and overhead belt-drive models. 


Buy WILFLEY for Cost-Saving Performance 
A. R. WILFLEY & SONS, ine. 


DENVER, COLORADO ec U.S.A. 
Mew York Office: 1775 Broadway, New York City 





Companion to the Famous WILFLEY Sand Pump 
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. ++ Type rea”? 


Three models... 450, 900 and 1800 CFM 
capacity... cleaned air can be vented to 
outside or returned to room. 


here’s the low cost solution... 


AIRK“BLOM unit dust collectors 


Where one or several dust-producing machines are operated 
without a dust collecting system or are too remote from the 
existing collection system, here’s the efficient, trouble-free 
and low-cost solution. KIRK & BLUM Unit Dust Collec- 
tors are compact, easy to install or move, offer exceptional 
efficiency and capacity. 

Both types have many features not found in conventional 
units, employing rugged material-handling fans and motors 
from } to 3 H.P. They are specifically designed for trouble- 
free operation, easy cleaning and complete dependability. 


For complete details, request literature on metal or wood- 
working types from The KIRK & BLUM MFG. CO., 
3208 Forrer Street, Cincinnati 9, Ohio. 


«+. Type ry” 


Single model. . . 900 CFM capacity... 
ample for one 6”, two 4” or four 3” pipe 
connections. 


FOR CLEAN AIR. . . THE INVISIBLE TOOL 


KIRK“ flLum 


DUST CONTROL 
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| SHERWIN-WILLIAMS 


DISSOLVER 


. . « because it dissolves and dis- 
perses 2 to 20 times faster — and 
in the same space ordinary mixers 
require! The secret: the Cowles im- 
peller which operates at velocities 
up to 7,500 f.p.m. 


The Cowles Dissolver saves not only 
time and labor, it improves your 
roduct and yield per batch as well. 
fs rugged, fast-loading, easy to 
maintain, performs tasks other 
mixers cannot. 
gt - + » Om the Cowles 


{WE FA 


Dissol 
tl $ sult to taove o aetaliod 





THE COWLES COMPANY, INC. 
112 Trackside, Cayuga, N.Y. 


Gentlemen: Please send me your latest 
Cowles Dissolver catalog. 





NAME 





COMPANY 








CITY AND SYATE 








#22 in. x 251% in. 


»». with big equipment 
accuracy ...that’s Sutton’s new 


Whippet EXD 


Specific Gravity Separator 


designed especially for small lot 

operations! 
Now for the first time in separating 
equipment history here is a portable 
lab-size separator, incorporating all 
the inherent performance qualities 
of standard size machines. Now for 
the first time you can economically 
assay products for accurate “com- 
mercial yield” data before setting 
up full-scale processing operations. 


There’s a lot you'd like to know 
about Sutton’s new Whippet V-80. 
There’s a lot we'd like to tell you. 


Write Dept. C353 













SALES AND-SERVIDE: DALLAS © COLUMBUS, GA + NEW YORK + PITTSBURGH * CHICAGO 


Masaatt APOL ots s+ San 15CO + TWIN FALLS. IDAHO 
Foreign: vinwirtt tamaba * $00 PAULO ERAT. © LONDON ENGLAND 





SUTTON, STEELE & STEELE, INC. 
1031 SOUTH HASKELL © DALLAS, TEXAS 





| 
| 












chindaciee 


mt GEMCO sesrners VALVES 


FOR BINS, HOPPERS, BLENDERS, PIPE LINES 














GEMCO VALVES 


























NO give you unfailing 
STICKING Bee ee 
NO nate spillage, sift- 
DUSTING handing of DRY 
sine suawh tot or oult 





GEMCO VALVES 

can be made to 

suit your condition. 

Let us show you 

how this FREE- 

FLOWING valve uf 
can solve your 

problem. 





















OPERATED 





Here is a valve for dry materials that cleans its own disc and seat, every time it swings 
open and shut. Both seat and disc are curved to a mating fit. Report on the first one 
installed is 500,000 open and shut operations without a bit of trouble from the corrosive 
powder it carries. 

The valve opens freely to a full opening and there is nothing to obstruct the full flow of 
material or to cause bridging. The valve is made of hard, non-galling, abrasive, and 
corrosive-resisting materiais. 


GENERAL MACHINE COMPANY OF NEW JERSEY 


400 MARKET STREET NEWARK 5, NEW JERSEY 































the key to High Production 
of FLETCHER CENTRIFUGALS 


Fletcher Centrifugals quickly accelerate into high- 

est, safe running speeds for maximum efficiency. 

They brake fast and can be unloaded quickly, too. 

For greater production with safety and econom 

...geta Fletcher. There's a model for every need. 

——- for “Chemical Industry” Bulletin giving 
ils. 






FLETCHER CENTRIFUGALS 
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ere works wonders 


7 
! 
_—— 


Whether you are manufacturing cleansers or 
water softeners, processing textiles or cheese, 
dispersing clay or treating boiler water, it will pay you 
to investigate the advantages of V-C Sodium 
Phosphates. Their water-softening ability, 
emulsification and dispersion properties and 
free-rinsing quality over a wide range of uses are 
outstanding. Examine the individual characteristics 
of each V-C Sodium Phosphate, outlined 
below, then write for full details. 


V-C DSP 
Minimum P:Os content is 48.0%; less than 2% 
moisture. The pH of a 1% DSP solution is 9.0. 
Physical Properties: Small white flakes, readily soluble giving 
a clear solution. 
Characteristics: Mild alkalinity, emulsifies fats and oils, “de- 
flocculates” or suspends solids, is « good buffer. 
Advantages: Anhydrous DSP contains no water of crystallization 
as does the duohydrate DSP or crystalline (12 HO) 


DSP. Very economical, fess alkaline than TSP, excellent 
water softener. 


Uses: Boiler water treatment to control caustic embrittlement, 
textile cleaning, manual cléansers, plasticizer in the 
manufacture of processed cheese, ond many other uses. 


V-C TSP 2: 


Surpasses requirements of Federal Specification 
O-T-671a and ASTM Specification D538-44. P:Os con- 
tent is 18.5%. The pH of a 1% TSP solution is 11.8. 


Charactertatten Rovdily smuhiion fats end, otk. often woter 


“deflocculates’”’ or suspends solids, rinses clear. 
Advantages: Hos higher elkalinty than DSP or polyphosphotes, 


hi icant 


Spiattianthevies Minimum POs satoa is 57%; less than 19% 
: me eee 


Pavel Propestion Ailjeiis 1OUr save Fea 
soluble in water, 


we a ne 


morufecring. ly daparing ond mony oer on 


V-C TSPP {:5:. 


Specifications: Minimum P:O; content is 53%; less than 1% 
wee en Na,P,O;. The pH of a 1% solution ~ 


Stipes Piapeitian: Aahiitieis Ute pester nk tak a 
mesh), soluble in water. 


Characteristics: Exceptional water softening ability, h 
ieclda tak padeh qhenban: iy, bie se 


ssod welleting att dated oetaaon eae 


Advantages: More stable than other polyphosphates. More eco 
nomical than organic sequestrants and other polyphos- 


Uses: Buildér for synthetic detergents and soaps, mud treatment, 
water treatment, textile processing, industrial cleansers, 
cheese manufacture, cold water paints and other uses. 


Elemental Phosphorus 
Phosphoric Acids 
Trisodium Phosphate 


poate Phosphate- Anhydrous 





yr Tripetyghenghete 
rereshesmens | CHEMICALS 
Sodium Metasilicate 
Tetraethyl Pyrophosphate 
Alky! Phosphites 
Other Organic Compounds 
of Phosphorus ® 





VIRGINIA-CAROLINA CHEMICAL CORPORATION ¢ Chemicals Division: 401 East Main Street, Richmond 8, Virginia 
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NEW WILLSON 
Kover-Mor Goggles 






with strong, 
lightweight 
nylon 

eye cups 



















Fit easily over modern prescription 
glasses-use standard 50 mm. round lenses 



















They offer many benefits to workers in hazardous occupations— 


impr oved design . . . provides snug, comfortable fit—ample room over modern 
large-frame prescription glasses. 


NOTICE THE RIGID 
METAL TOP BAR nylon eye cups. . 


—standard on Willson 






. molded of tough lightweight nylon—strongest plastic 
used in goggle cups; non-flammable—and won't conduct heat. 













Kover-M les. Makes 
aon uae ee handle— standard lenses . . . SO mm. round flat Super-Tough® lenses used eliminate 
si mages tosh need to stock odd size replacement lenses—external lens retaining ring 
headband and leather makes lens replacement quick and easy. 
nose-and-bridge curtain 
pes er = extra ventilation . . . two-way ventilation is provided by slots in retaining ring 
and screens in eye cups. 
Ask your Willson 
distributor for new new lightweight comfort . . . total weight of these new goggles is practically . 
Kover-Mor* Cup Goggles e same as smaller ‘‘cover all’’ styles. 
*Trademark 






Carry This Famous Trademark 





More Than 300 Safety Products 


WILLSON 


Established 1870 
WILLSON PRODUCTS, INC. . 106 Thorn Street * Reading, Pennsylvania 
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d quarterly in the interests of fre protection everywhere, 


NATIONAL FOAM SYSTEM, INC. 


WEST CHESTER, PENNA. 





Portable Foam House 
Cuts Maintenance Costs, 
Allows Plant Expansion 


A large Southern refinery was 
recently faced with the need of elim- 
inating the excessive cost of maintain- 
ing its main line chemical foam piping 
system. Also, a more flexible system 
was wanted, to allow for future ex- 
pansion. 


Portable System Devised 


To solve this problem, engineers of 
National Foam System designed and 
installed acompletely portable ‘‘Foam 
House on Wheels,’’ consisting of two 
trucks and a trailer. Each truck was 
equipped with an Aer-O-Foam Liquid 
Proportioning Pump, a 900-gallon 
tank for Aer-O-Foam Liquid 3% 
Regular, nozzles and hose. One truck 
was equipped with a water pump, the 
other designed so that a water pump 
could be added later if desired. The 
trailer housed a gasoline-driven pump 
and hose. 


Costly Piping Eliminated 


Foam house and main line piping 
were abandoned, and only the face! 
piping to foam chambers was re- 
tained. All existing chemical foam 
chambers were converted with the 
new National MCV foam makers for 
use with mechanical Aer-O-Foam. 


Complete Flexibility 


When fire occurs, a truck or trailer 
is spotted at a point near a water 
hydrant, the hose is connected and, 
when water is flowing through the 
truck, the Aer-O-Foam Liquid Pro- 

rtioner is adjusted to inject foam 
laa at the proper rate. Two flow 
meters provide a continuous check 
on the accuracy of the water and 
Liquid input. When tanks are not 
equipped with chambers, foam 
towers are similarly used. 

The result is better, more flexible 
protection, elimination of the costly 
piping system and foam house, and 
adaptability to the expansion plans 
of the refinery. 
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COMPLETE FOAM FIRE PROTECTION... 
NO WATER OR POWER SUPPLY NEEDED 
WITH NEW NATIONAL PRESSURE-PACK 





150 Years of Skill 


Although National Foam System, 
Inc., marks the Silver Anniversary of 
its incorporation this year, its ex- 
perience goes back almost 150 years, 
through the days when its predeces- 
sor, James Boyd & Bro., was later 
one of the largest manufacturers of 
motorized hie fighcin apparatus. 

In the late 1920s, National Foam 
developed the first dual-line dry pow- 
der chemical foam system used in this 
country. In World War II, National 
helped to save innumerable lives and 
ships through its development of 
Aer-O-Foam, the mechanical foam 
known as ‘‘Navy Bean Soup.”’ Again, 
National a design equipment 
for loading jelly gasoline fire bombs. 

Today National Foam Systeta still 
serves the Armed Forces while it ex- 

ands to meet the growing needs of 
industry. New products, improved 
designs, greater variety are combined 
in National Foam's largest and most 
versatile line of foam and foam equip- 
ment to be found anywhere, 


For complete foam fire protection 
where neither water nor power is 
available, the new National Pressure- 
Pack is the ideal answer. Here is a 
completely self-contained, pressur- 
ized, mechanical foam unit, supplied 
in four standard sizes ranging from 
33- to 200-gallon solution capacity. 
The largest unit can produce 2,000 
getons of fire-smothering Aer-O- 

oam in less than three minutes. 

The Pressure-Pack is designed for 
use with overhead spray deflectors, 
dip tank or drainboard deflectors, 
floor nozzles or portable nozzles. In- 
stallations may . either portable or 
fixed. Operating pressure is supplied 
by a nitrogen or air cylinder. 

A control for local manual opera- 
tion is provided. Other available con- 
trols include remote manual opera- 
tion, completely automatic operation, 
or any combination of these controls. 
The unit is easy to install and main- 
tain, can be tested at any time with- 
out using Aer-O-Foam Liquid, and 
can be recharged in a matter of min- 
utes after use, 

For all isolated hazards, or wher- 
ever water and power are not avail- 
able, the Pressure-Pack supplies the 
same dependable Aer-O-Foam that is 
so iefoes used by the largest -refin- 
eries and bulk plants. A complete 
descriptive folder is yours for the 
asking. 








Send for Your Free 
FOAM FACTS Subscription 


FOAM FACTS, a quarterly 
magazine packed with interest- 
ing information on foam fire- 
fighting, will be mailed to you 
entirely free upon request. Just 
send your name and 
National Foam System, Inc., 
West Chester, Pa. There’s no 
obligation, of course. 




















SEND FOR SERIES OF CATALOGS 
For complete in- 
formation and en- 


gineering data, 


"engineers are always available to write for “Eastern 
— out nee! — with : Fluid Mixing Cat- 


alogs, Series 1”. 





INDUSTRIES, INCORPORATED 


e East Norwalk, Conn. & 
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Ta these books 


All these chemical 
plant aids 
at your fingertips 


Real, on-the-job 


- assistance in making the plant 
4 units in your charge operate at peak 
ency, 


Tested facts on 300 different chemicals and food 
stuffs to help you construction materials 
—used in juction, handling, 6 
operations—that resist chemical ion most 
effectively. 

A wealth of practical data to short-cut your 
work with process engineering calculations— 
from the research report stage to the final 


design stage. 


Dozens of tips on the business side of chemical 
engineering, including information on 

he cost of equipment, to 
energy utilization. 


McGraw-Hill 


CHEMICAL PLANT 


LIBRARY 


5 volumes @ 2359 pages: @ 975 illustrations 
JAMES A. LEE, Consulting Editor 
Prepared by a Staff of Experts 


ink what it would mean to 
lant ! 


your company time, work, an your 
in a way that will be appreciated in dol- 


Contains 
Shreve's Selected Proc- 
ess industries 
Plerce’s Chemical En- 
for Pro- 
juction ion 
Lee's Materials of 
Construction for 
Chemical Process 
Industries 
Clarke’s Manual for 
Process E 
Calculations 
Tyler's Chemical Engi- 
neering Econom 














FREE EXAMINATION COUPON 
McGraw-Hill Book Co., 330 W. 42, NYC 36 











This offer applies to U. 8. only. 
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The ethyl benzene reactors pictured here 
have a saran rubber lining under one 
course of chemical brick. The reactors 
handle 1% ethyl benzene, 4% higher ben- 
zenes, 1 benzene and .3% hydrochloric 
acid. They have been in service for over 
three years without appreciable effect on 
the saran rubber lining in spite of the 
fact that they operate at a temperature 
of 110° C. 

Saran rubber’s high degree of chemical 
and abrasive resistance makes it the ideal 
lining for tank cars, storage tanks, tank 
trailers, processing tanks and other equip- 


Saran Lined Pipe Company | 
2415 Burdette Avenue, Ferndale, Michigan 
Please send me your catalog on Saran 
Rubber Tank Lining and Saran Rubber 
Molding Stocks. 


| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 





Company 





Address. 








City 


<=> 


ETHYL BENZENE REACTORS 
LINED WITH CORROSION- 
RESISTANT SARAN RUBBER 


Another example of how SARAN RUBBER 
tank lining helps cut cost of handling, 
storing or transporting corrosives 


ment handling corrosive acids, solvents, 
and other chemicals, 

Saran rubber lining can be applied easily 
and economically by experienced saran 
rubber applicators located strategically 
throughout the country. We will be glad 
to advise you as to where and how saran 
rubber lining can be applied to your best 
advantage. Get in touch with your nearest 
Saran Lined Pipe Company office or write 
direct to The Saran Lined Pipe Company, 
2415 Burdette Avenue, Ferndale, Mich- 
igan. Offices in New York ¢ Boston * Pitts- 
burgh ¢ Tulsa * Philadelphia * Chicago 
Portland * Indianapolis * San Francisco 
Houston * Denver * Los Angeles ¢ Seattle 
Cleveland * Charleston, S.C. * Toronto 
Montreal. 


RELATED PRODUCTS 


Saran rubber molded parts — stoppers, 
diaphragms, various-sized moldings for 
valves, instruments, etc. 

Saran lined steel pipe—corrosion-resistant 
pipe that gives long-term operation with 
minimum maintenance costs, 


you can depend on DOW PLASTICS 











mee l-S1{ eo] s(:Yom cols 
oY oX-Varefol ol (-WET-1 avala= 


Available in single, 
double and triple re- 
ductions in standard 
ratios up to 238 to 
1, Send for Catalog 
SB-50. 


Philadelphia 
SPIRAL BEVEL—HELICAL 
Speed Reducing Units 


Into the design and manufacture of these units go many 
years of specialized experience and engineering knowl- 
edge. From the size and contour of the housings to the 
proper selection and placement of gears and bearings, 
greatest care is given to insure economical and reliable 
transmission of power with minimum maintenance. Indica- 
tive of advanced designing is the dry well construction 
re prevents oil-drip around the output shaft of the ver- 
tical unit. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK * PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA, 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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OFTEN THERE IS NO SUBSTITUTE 


All business 
is specialized 


.. and nothing specializes 
on your business 
like your business paper 


This smart business man spends his 
time where every sitzmark parks a 
prospect at his feet. He specializes. 
Your business is specialized, too... 
and so is your business paper. It's 









concentrated on your business. Both 
ods ... gather in one place a raft of 
anywhere else! It’s simple sense to 
a leadership group of busi- 
i b 

new usefulness, new ways A description may help find o suspect, but before identification can be 

-c+evbeecmenee | In many industrial processes, there also is no substitute for a good look. 

The Diamond “Utiliscope” (wired television) enables the operator to 

rugged, reliable, and moderate in cost. There undoubtedly are places in 


editorial and ad pages report what's 
ideas on where-to-buy-what. 
read every page... every issue. ¢ th e < 
This business paper in your | : a 
hand has a plus for you, 
because it’s a member of | 
the Associated Business | 
Publications. It’s a paid cir- : 
culation paper that must 
earn its readership by its | 
ness papers that work to- 
to make the time you give positive enough to stand in court, somebody who knows the man must 
Correct control depends upon the operator having a SENSE OF REALISM 
have a “good look” at all times no matter how remote, inaccessible or 
your plant where it will save money, improve quality, promote safety 


new that’s good... suggest newmeth- | That’s Why 
rated uo Sobel teding toes | Industry Needs Gg) | 
quality ... And it’s one of (WIRED TELEVISION) 
gether to add new values, 
mote profiabie dase | take @ good look at him. 
that instruments cannot provide . . . that SEEING alone can give. 
dangerous the location of the process. The “Utiliscope” is exceptionally 
and/or reduce manpower requirements. Write for Bulletin. 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW book- 
let.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY doe! te : : 
















ee ee ey . DIAMOND POWER SPECIALTY CORP. 
@eeeeveveewewvnevneeeeeee ere P N IND piA a 7 : 
One of a series of ads prepared by , @ pageant et ep 
THE ASSOCIATED BUSINESS PUBLICATIONS E LANCASTER, OHIO « FICE PRI 


< 


Specialty Limited — Windsor, Ofta 


Diamond 


od SOR re ea UE Es 


ry 





INOMICAL answers to industrial prob- 
lems—a few of which are shown on 
these pages—call for specialized facilities 
and years of experience. 
Here at Alco you will find a large measure 
of both. You will find experience gained 
through many years of designing and fab- 
ricating heavy metal equipment for petro- 
leum, chemical, power and manufacturing 
companies all over the world. 


You will find modern equipment and ma- 
chines, many of them designed and built 
by Alco, capable of meeting almost every 
conceivable type of metal-fabricating re- 
quirement—facilities operated by skilled 
craftsmen, and applied by designers and 
engineers fully aware of industry’s needs. 


If you have a difficult metal-fabricating 
problem —a problem that challenges the 
imagination, that points to new equipment 
or offers new opportunities to cut produc- 
tion costs—we invite you to let Alco’s facil- 
ities and experience produce the answer 


Contact your nearest Alco Products Sales 
Engineer in New York, Chicago, Los 
Angeles, Kansas City, Houston, Tulsa, 
Beaumont, or write direct to Dunkirk, N.Y. 


ALCO facilities 


Answers to 


TUNNEL INTERLININGS furnished by Alco in cold-rolled, carbon- 
silicon steel sections 40 ft long and 10 ft 6 in. in diameter will reinforce 
the outlet end of New York City’s new $44,000,000 deep-rock East 
Delaware Water Supply Tunnel. Held to close dimensional limits, 
electric fusion welded throughout, they are the latest of many special 
piping sections fabricated over the years by Alco for New York 





water supply projects. 
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and experience produce... 


New Industrial Problems 





STEEL “CANS” FOR JET ENGINES, mass-produced by Alco, are 
carefully engineered to meet strict Air Force specifications. 
Example: they must “provide a barrier against the entry of 
water, dust, air and moisture without the aid of separately 
applied sealing compounds or materials.” 


GIANT LATHE at Alco’s 3l-acre Dunkirk plant finishes and 
faces both flanges simultaneously on steel pipe up to 41 in. in 
diameter! Special machines like this, many of them Alco de- 
signed and all guided by the skilled hands of veteran craftsmen, 
help Alco solve the toughest of metal-fabricating problems. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW: YORK 


“UNI-BUNDLE UNITS," with their spe- 
cially fabricated steel headers, demon- 
strate the versatility of Alco Aircoolers. 
Vertical partitions welded in the headers 
allow several different vapor or liquid 
streams to be handled in a single tube- 
bundle. Here, for example, at a large 
Southwestern natural gasoline plant, the 
Alco Aircooler at right not only cools the 
oil but also condenses the overhead vapor 
from the stream. 
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“TRAIN” HEAT EXCHANGERS, designed 
and built of nickel steel by Alco for the 
Tennessee Gas Transmission Company’s 
new gas processing plant (the world’s 
largest) at Gabe, Kentucky, helped cut 
both installation and operating costs. 
Their flange-to-flange construction mini- 
mized the amount of connecting piping 
required, while their huge size (42 in. in 
diameter, 150 ft long) assured maximum 
efficiency. 


SPECIAL ALCO FLEX-TUBE EVAPORA- 
TORS at the Carolina Power and Light 
Company’s new 1650,000-kw plant at 
Goldsboro, N. C., produce vapor con- 
taining not more than 0.5 parts per 
million of mineral solids, hold make-up to 
less than one-half of one per cent. With 
its patented Flex-Tube construction, this 
Alco evaporator offers industry a positive- 
acting thermo-mechanical descaling de- 
vice for straight-tube installation. 
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New: Booklet Shows 


Way to Heat Savings 
with Mundet “Custom Molded” 
85% Magnesia Insulation 


Our new heat insulation Engineering & Specification Data Manual de- 
scribes how extra durability is built into this insulation. In pipe covering 
and blocks, it is precision manufactured on the latest type of automatic 


Mundet Cork Corporation, insulation Division, 7101 Tonnelle Ave., North Bergen, N. J. 


ATLANTA 
839-41 Elizabth St., N.B. 


BALTIGORE 30 
€12 Battery Ave. 
BOSTON 
155 Faweett St. 
W. Cambridge 88 
CHARLOTTE 6, K. C. 
2301 N, Davidson 8t. 


CHICAGO 
86 B. Wacker Drive 


af West 4h 8, 
494 


equipment to insure uniform standards. It does 
not “powder”, settle or disintegrate. It is unaf- 
fected by steam or water leakage. It maintains 
an attractive, smooth finish. Precision pipe fit is 
assured, with no spaces left for the escape of 
heat. You benefit from the most modern manu- 
facturing facilities for the production of heat 

_ insulation when you specify Mundet 85% Mag- 
nesia Pipe Covering and Blocks. New booklet 
sent on request. 


LOW TEMPERATURE 


WLE 6, FLA. 
B. Bay 8t. 
KANSAS CITY 7, me. 
1210 W. Ninth 8t. 


DALLAS 10 JACKSORNYV 
601 Second Ave. 800 


DETROIT 21 
14401 Prairie Ave. 


HOUSTON 1 
Commerce and Palmer Sts. 


ino 18 4 
66 EB. Bt. 


MEW ORLEANS 16 
815-25 N. Front St. 


WHEW YORK 17 
331 Madison Ave. 


KNOXVILLE 16 
PHILADELFAIA 39 
1221 Grand Ave. 856 N. 48th SL 


(iaywecal see eter A ST. Louis 9 
t re. ‘ 
3176 Brannon Ave. 
SAN FRAKCISCO 7 
Mundel Cork & Tnsulstion Ltd. 95 Booth Ave. Toronto = - 
: as WASHINGTON, D. C. 
600 F Street, N.W. 








How to keep 
informed on 


the 
part of 


your business 


AT YOUR FINGER TIPS, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 
~—which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information, By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest in 
products, services, tools .. . prod- 
uct developments, materials, proc- 
esses, methods. 


You, too, have a big stake in the 
advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business. 


McGRAW-HILL 
PUBLICATIONS 


May 1953—CuemicaL ENGINEERING 





‘Willion Dollar Magic Fer Your Product / 


Can spray drying give your product a new form, more 
markets, or a big boost in profit potentials? Does 
your product have a chance to share in these exciting 
new advancements? The answer could be yes! Swenson 
spray drying research has helped many leading com- 
panies climb to new sales records. The list includes 
such fast moving money makers as instant coffee, 
plastic powders, paper coating materials, antibiotic 
fermentation residues, and petroleum catalysts. 


Next could be your own product! The quickest way 
to find out is to test it in the Swenson full-size spray 
dryer. You'll get the facts . . . and you'll get the 
benefit of experienced analysis and engineering by 
the leader in spray drying advancements. Talk spray 
drying with Swenson today! 


Proved, Engineering. for the Process Endastnite 


SINCE 1889 
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PRODUCTION BASIS TESTING FOR FACTS: 
NOT GUESSWORK! 

The Swenson Research Laboratory Spray Dryer is 

commercial-size ... the results you get from experi- 

mental tests, in barrel or carioad lots, will match those 

of actual production conditions. You'll know the facts 

before major investment is required! 


ENGINEERING THAT HELPS YOU PLAN 
FOR PROFITS! 

Get the benefit of Swenson’s combined experience in 
hundreds of successful spray drying applications! 
Swenson representatives are engineers equipped to 
help you in every phase of the spray drying problem 
..- analysis, layout, design and manufacture of equip- 
ment and initial supervision of the job! 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue « Harvey, lilinois 


Evaporators Spray Dryers Crystallizers Filters 





More Accurate 
Sizing Of Ground 
And Pulverized 
Materials | 


@ Most efficient mechanical air separator ever 

developed for classifying ground and pulverized materials, 

or for removing fines from dry ground materials before classifying. 

@ Product quality is vastly improved and output considerably increased 
when operated in closed circuit with virtually any type of mill. 

@ Will handle with equal efficiency a complete range of 
products—mineral, chemical and vegetable—from the hardest, 

most dense limestone and ore to the softest, fluffiest starches and flours. 
@ Permits coarser settirigs in grinding equipment thus lengthening 
equipment life by reducing wear on all moving parts. Power 
consumption is much lower, 

@ Extra heavy construction. Equipped with anti-friction bearings 
encased in dust-proof and moisture-proof housings. All casings are of 
heavy steel plate construction. Operation is dustless and repair 

cost is practically nil, since there are no fine sieves to wear out and 

the heavy construction insures long life. 


9 Standard sizes, 2 to 18-foot diameters — Capacities from 500 Ibs. to 75 tons hourly 


Write For Details And Describe Your Operation 
WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 NORTH NINTH * ST. LOUIS 6, MO. 


SRINDERS TU REpDERS ~ 
OLDEST. AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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eee another place where REPUBLIC 


ELECTRUNITE PRESSURE TUBES 


DO THE JOB BEST... 


When you take heat exchangers off-stream for retubing, make 
sure you increase the time between retubings... install Republic 
ELECTRUNITE Pressure Tubes. 


You have your choice of carbon steel tubes and several anal- 
yses of ENDURO Stainless Steel tubes... all made by the 
ELECTRUNITE process which assures uniformly round tubes 
inside and out, uniform wall thicknesses and uniform bending 
and expanding characteristics. 


And you needn’t wait until retubing to get the long-lasting 
benefits of Republic ELECTRUNITE Tabes --- leading manufac- 
turers of heat exchanger equipment know and use these time- 
proven tubes for many new condensers and heat exchangers, 
Write for Booklet giving 
dataon Republic ELEC. STEEL AND TUBES DIVISION 
TRUNITE Boiler, Con- REPUBLIC STEEL CORPORATION 


denser and Heat Ex- 
changer Tubes. 219 EAST 131st STREET ©@ CLEVELAND 8, OHIO 


[REPUBLIC | 


ELECTRUNITE 


ELECTRUNITE —The 
Original Electric Welded 
Boiler Tube 
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Double 
Assurance 


WHEN YOU SPECIFY 


The requirements for your specific service having been made known 

by your engineering specifications you will look carefully into the benefits 
offered by the various bidders. After looking, it’s dollars to doughnuts: 
your requisition will specify “Pumps by Pacific” because of the 

greater benefits of Pacific’s double assurance. 


Ass Ureance that Pacific’s design, workmanship and materials will fit the requirements 
of your specific service. 


ASSUFGNCe that Pacific's dependable fast service will fit your needs. 


Designs to fit your specific service: 


TOP SUCTION—TOP DISCHARGE 
END SUCTION—TOP DISCHARGE 


END SUCTION—SPECIAL DISCHARGE 


CAST IRON 

ALLOY IRON! 

BRONZE 

CARBON STEEL 

ALLOY STEELS including 
HIGH NICKEL-CHROME 
MOLOY STEELS 





PACIFIC 
ig ST / 


CHALOM, "Anke 
PUMPS . et Cp EE ad Ne 
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...and nothing specializes 


on your business like your 
business paper 


This profit-wise peddier looks for 
the wettest crowds. His business is 
specialized. Like yours. 

And like your business, this bus- 
iness paper of yours specializes, too. 





It packs into one place the current | 


facts you want. It scouts out, softs 


out, reports and interprets the specific _ 


news and information you need to 


keep posted and keep ahead in your | 
field 


Cover to cover, editorials and 
ads, it concentrates on bringing 
specialized help youcan’t get anyw 
else. Read it 
it to work. 


This business paper in your 
hand has a plus for you, 
because it's a member of 
the Associated Business 
Publications. It's a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 


roughly . . . and put _ 


to your business paper still 


more profitable time. 


ORLON’ 


(acrylic fiber) 


Good resistance to hot 
mineral acids, weak alka- 
lies, common solvents, oils, 
greases, neutral salts, acid 
salts and chlorine. 

- s s 
No loss of strength after 
32 days exposure to air at 
257°F. Negligible shrink- 
age. 


SARAN 


Exceptional resistance to 
acids, particularly hydro- 
chloric, and to alkalies ex- 
cept ammonium hydroxide. 
Unaffected by alcohols or 
aliphatic hydrocarbons. 
Continuous exposure up to 
160°F. and intermittent ex- 
posure up to 212°F. do not 
appreciably affect tensile 
strength. 


*T.M.—E. |. DuPont de Nemours Co, 


@eeeenee eee e2ee2e2e20202eee202e020202800808086280 


Excellent resistance to 
strong acids suth as sul- 
phuric, nitric, hydrochloric, 
hydrofluoric and aqua 
regia. Also to sodium and 
potassium hydroxide; chlo- 
rine and bromine water, sil- 
ver nitrate, tannic acid and 
many oils, fats and waxes. 


Boiling solutions are 
readily withstood by these 
versatile media. 


GLASS 


Woven from highly resistant, 
durable chemical glass. Usable 
where such synthetic itself is 
usable. 


**T.M.—Union Carbide & Chemical Co. 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW book- 
let.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 W. 42nd St., New York 36, N. Y. 


testeeeese reese see 
One of a series of ads prepared by ® | 


THE ASSOCIATED BUSINESS PUBLICATIONS 


“Weavers of lcdusteial Alter Media for over Aly Years 


National Fitter Wledia Corp.) 


Goneral Offices & Mills: New Haven 14, Cons. 
Western Office & Factory: Salt Lake City 1, Otab 
Seles Offices—Ropresentatives 











ee imo, Obie Reortve, Texes Osle, Merwey Johannesburg, South Africa 
Revolews Conter Bldg. 1484 Scand Matlenal Banh Bidg Wicolel Friis Edwerd |. Betemen 
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Chicago, lil. 
2627 Wert 199 Se. 
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To know how good valves can be, 


TINIGLIM OI inlerlas 
known to be good 
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IN BRONZE, IRON, STEEL AND VE m, 


, CORROSION- wieadt shar METALS AND: ALLOYS 
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FILTER 
FABRICS 


OVER 40 DIFFERENT WEAVES 





VINYON 
ORLON 


NYLON 


WM. W. STANLEY CO. 


401 Broadway New York 13, WN. Y. 





SAVE UP 10 8072 


OF WORK CLOTHES COST! 


WORKLON industria! opparet ot 


ACID RESISTANT DU PONT ORLON : 


SEND FOR OUR 1953 CATALOG! 


FWORKLON, INC. Dept.C6 259 Wen 200 S.NY 1 | 
Seccorcoumn ar aeeint oo Coton Won 
page cotalog of ORLON end COTTON WORK 


























Enlergements 4X 


Here are five different weaves of 
Newark Metallic Filter Cloths. All different in the 
arrangement of the strands; hence different also in 
their functioning. 


Study the shape of the solids in your solution being 
filtered. That's just as important as the size, if you 
want Clarity of filtrate. Then write us fully about the 
solids and we'll be glad to recommend the weave 
of the cloth that will ‘‘stop"’ them. 


Many malleable metals are still available so, if nec- 
essary, we can probably supply you with a material 
that will also withstand highly corrosive conditions. 
When writing, also give solution characteristics. 


All Newark Filter Cloths are woven in our own plont, 
on our own looms, by our own skilled weavers. 

Our entire line of Filter Cloths, Wire Mesh and 

Spece Cloth, Sieves, “End-Shak" Testing Units 

and other Nework Products are described fully 

in ovr new Cotalog D. Send for a copy. 


EJewark Wire Gloth 


COMPANY 


351 VERONA AVENUE,» NEWARK 4, NEW JERSEY 


New Oricens, ts. Los Angeles, Calif. Heuston, Texes 
30%. Weoker Or. 820 Maritime Bidg. 1400 Se. Alamede St. P.O. Bex 1870 
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SULPHURIC ACID 
TANK-TRAILERS 


gq prailer 


PRICE ALONE is no criterion when you're buying a 
Trailer. There are some bargains that aren’t bargains 
at all, if you ask this question: “Does the Trailer have 
the exact specifications it weeds to do my job?” 

When you put a Fruehauf into service, you know it 
will stay there, hard at work — an asset to your busi- 
ness because of its Jow maintenance cost — because it 
is specifically engineered by the world’s most experi- 


BY ITS VALUE! 


enced Tank-Trailer manufacturer to haul a certain type 
of liquid chemical, It has feature after feature to give 
you profitable, dependable hauling for many more 
years than you can ordinarily expect. Many of these 
Fruehauf features, such as the tire-saving Gravity Tan- 
dem Underconstruction, are exclusive—you can’t get 
them elsewhere at any price. 

Compare the specifications, as well as the prices, next 
time you buy a Trailer. Compare the value, to be sure 
you're getting your money’s worth. You will always 
be sure of full value with a Fruehauf. 


World's Largest Builder of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 


Detroit 32, Michigan 





FOR ANY CHEMICAL HAULING JOB—-THE BEST BUY IS A FRUEHAUF I! 
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maleic 


paradichlorobenzene anhydride 








lead acetate 
paraffin wax 


ice from water 








* if your process as an ap ag problem, 


haps the V. uromatic 


inv j Tube-Type Migjidling Machine will 
' olves . liquid provide the 4nswer because it will 


that will solidify form and size any liquid that will 


solidify when cooled, and will dis- 


when cooled... charge by gravity upon heating. 


Now in use by major chemical 


soso MS machine companies, these units have achieved 


tremendous savings in labor while 


can do it....then producing a more uniform product. 


Also, since the process involves 


discharge and size “freezing” or solidifying the 


substance while it circulates through 


the substance... tubes, the quality of the product 


is often superior to that of the 


all automatically original charge. 


The wide range of uses to which 
Vogt Tube-Type Molding Machines 
have been adapted indicates their 
definite value in the chemical 


processing field. Adaptation 
possibilities are virtually unlimited 
and you may request detailed 








technical information from our 


(atemalic Tube -Jype engineers without obligation. 
MOLDING MACHINE 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


BRANCH OFFICES: New York, Phitadsiphia, Chicage, Cieveland, 
St. Louis, Dallas, Charieston, W. Va. 
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“ar een recent enn seer menor 





A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the “WHY and HOW 
booklet.’’ Hitting formulas “on the nose” time after 
time is automatic with these new Neptune 
Auto-Stop liquid meters. With an Auto-Stop 
ee er eee on every liquid line feeding into the batch 


pany, Room 2710, 330 West 4 
42nd St., New York 36, N. Y. Automatic or blending, the operator simply pushes but- 
tons to set the number of gallons or pounds 


F i a required by the formula. He then opens the 
ormu valve and the meter does the rest, shutting 
TEST - STUDY - CONTROL off at the exact quantity. 


, Vv S C 0 S | T Yy Control Neptune meters pay for themselves by 


eliminating spoilage, spillage, over-filling 
As Simply, Quickly, WITH and the unsanitary muss and fuss of gauge 
Easily as Taking sticks, pails or batch tanks. They stop waste 


Temperature Readings NEPTUNE of valuable ingredients and prevent over- 
; dilution with water that must later be re- 


° moved. Their accurate figures take the 
\ lr (1 /7 2. Y/ | METERS guesswork out of inventory control too. The 











Neptune Auto-Stop is only one of many 
Neptune meters available for handling over 
a hundred different industrial liquids. Why 
not ask for a complete plant survey at no 
obligation? 


‘ 
4 SYNCHRO-LECTRIC 


VISCOMETER 


Send for new Neptune 
__Sast a fick of smite, then Liquid Meter Bulletin 566-M 
in'centpoien. the whole opera: NEPTUNE METER COMPANY 

only a minute or two. 50 West 50th Street, New York 20, N. Y. 


wna ney naman oo , Branch Offices and Telephone Numbers 
— = _ both cer ag ms lamer 5016 NN. KANSAS CITY Norclay 3348 
held phoma Al ager oo Bene 4 Hancock 6-9123 LOS ANGELES....Michigan 5112 
plug in any A.C. outlet. Write | CHICAGO ... Sacramento 2-4014 LOUISVILLE Jackson 2293 
DALLAS .......... Riverside 4904 PHILADELPHIA....Locust 4-3170 
Main 3221 PORTLAND.... Broadway 6100 
Garfield 1-144 
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sda bva(-Yelel late Maelo) late 
tower manufacturers 
specify Aeromaster Fans 





7. Aeroloid blade coating pro- 
tects blades against mild acids 
and alkalies, abrasion, all 
weather conditions 


1. Adapted high-speed, top-effi- 
ciency aircraft propeller design 


2. Engineering service for special 


installations 
3. Longer life—improved anti-flut- 8. Blade pitch easily adjustable 
ter performance to meet changing power re- 
4. Saves in power costs—requires quirements 
less horsepower 9. Specified as original equip- 


5. Blades precisely pre-balanced ment by many manufacturers 


6. Easily assembled by unskilled 10. Sales engineers available in 
labor principal cities 

Koppers Aeromaster Fans are available for diesel motors, pumping 

stations, chemical processes, air-conditioning systems—-any sizable 

industrial cooling requirement. Standard models range from 5 to 

24 ft. diameters, with 4, 6, or 8 blades per fan. Capacities up to 

1,000,000 cubic feet of air per minute. Every fan is fully guaranteed. 


tern. FANS 


Manufactured by the Metal Products Division of Koppers Co., inc., which also 
supplies industry with Fast's Couplings, copteiceys Hammered Industrial Piston and 
Sealing Rings, Koppers-Elex & ipitators and Gas Apparatus. 

Engineered Freduds Sold. with Service 






















eS See. ee fevennator Pane 1 
1-234 Scott $i., Baltimore 3, Md 
L atiaciics Chun cand seb Grated taliniion nt, hesdonabe Gens tor ; 
i 
- St, tt Mae eeeeeeeeesesece ; 
1 Nemes | PECCE SSRs sobs cee De meseeseeseereucessoneseoes Py a 
Bhd ddemenpaes insiesaveocehnarvodysacuhip tiesonancarennssiysvenhnpsiatawatiiniphytalinish I 
i COMPORY. ~ 6 sonn sewn sesees -ennncvecconnanecncecesrsesenenecessoencensesenseceseceeccooenes : 
: DOs sans encdipoccccnpencccoveecewentbsocseses Zone.......- GAOED ..--ccencncesecse-enee+ j 
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after 
you've 
read 


magazine 


. . and clipped pertinent 
ideas, articles and adver- 
tisements for reference, 


please do not burn or 


throw it away. 


Here are 
two sound reasons 


1) Wastepaper can help 
to swell the funds of your 
local Boy Scout Troop, 
your church or other 
community organization. 
It gets a good price these 
days. 


2) Whether in magazine 
form or not, wastepaper 
helps to fill the increas- 
ing need for paper pulp 
brought on by the mobi- 
lization effort. 


Collect it. Give it to your fa- 
vorite organization. Chances 
are they have scheduled pick- 
ups. 
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WORLD'S FINEST 


PACKING & GASKET 


MATERIAL 


TEFLON 


IS PROCESSED BEST 


BY CHEMICAL & POWER 


PRODUCTS 


BECAUSE: 


Whether your need is for V. 
type packing expansion 
joints, machined or molded 
parts or for Teflon in sheets, 
rods and tubes you can’t 
beat Chemical & Power 
Products record of: 


EXPERIENCE: First manufac- 
turer of satisfactory resilient 
Teflon packing in the U. S. 


REPUTATION FOR QUALITY: 
Customers return time after 
time because they know 
that regardless of the size 
of the order or the process- 
ing problem, only the best 
in finished materials is al- 
lowed to be shipped. 


Convince yourself that Chem- 
Power is the right source for 
you. Send for Catalog and 
price list today. 


CHEMICAL & POWER 
PRODUCTS, Fre. 
o Se 
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MORE THAN A HALF CENTURY 
OF “KNOW-HOW” IN DESIGN AND 
MANUFACTURE OF FILTRATION EQUIPMENT 





One of many filter 
presses for clarifying 
and for recovery, 
washing and partial 
drying of filter cake 
in fine chemical man- 
ufacture. 


Pap ni’ VERSATILE > EFFICIENT 
"WIDELY APPLICABLE 


The performance history of thousands upon 
thousands in service today and the unabated 
demand for more to meet the needs of ex- 
panding process industries prove Shriver 
Filter Presses — 

@ Economical in first cost and in operation, 


@ Applicable for almost any filterable 
material. 


@ Capable of recovering solids, clarifying, 
washing, extracting, thickening, melting, 


Shituad salelens deel. wellins redissolving—any or all in one equipmeht. 


oe ee gag @ Operate at any pressure or temperature, 
in any capacity. 


Learn why and how. Send this coupon. 


Send Shriver Catalog No. 52 [7] 





. State 


T. SHRIVER & COMPANY, Inc., 802 Hamilton Street, Harrison, NJ. 








WRITE FOR es 


FREE 
fastener 
catalog 











A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hundred years of experience 
ore ot your service. Write for price quotations or for suggestions on 
the redesigning of your present assembly. 


JOHN HASSALL, INC. 


(me) (Aum te 


rt} 
Ly } 


144 CLAY STREET 
BKLYN. 22, N.Y. 





VISCOUS | 
ADHESIVE | 
Pumped 


7 


ie ee <0 —— : 

Installed in 1945, in the industrial adhesive manu- 
facturing plant of F. G. Findley Company, Milwaukee, 
these two Viking Pumps have given maximum service 
with minmium attention and without ir costs. 

handied thousands of barrels of adhesives 
with viscosities from 100 cps to 3000 cps, with tem- 
peratures from 70 to 165 degrees F. 
if you have the problem of moving heavy, viscous 


liquids—or any other liquids—Viking experience is 
available to help you. Write for bulletin 535. C. 





a. 


| Viki Pump Company 
4’ 3 ite Cedar Falls, lowa 


migal 
EFFICIENCY 


HeLGS 


“1 Filter Medium! 


ANTHRAFILT* 
. . « through years of efficient use... 
has become an accepted standard of ex- 
cellence in the filtering field, so that 
today it is recognized for its filtering 
ability, superiority, and the many savings 


it provides. 
ANTHRAFILT* 


is made from a selected Pennsylvania 
Anthracite low in ash, high in anthraxylon, 
low friability, and right shape. its low 
ash content is further lowered by special 
cleaning. 


USES INCLUDE 


RAPID GRAVITY FILTERS 

PRESSURE FILTERS 

SLOW FILTERS 

HOT PROCESS SOFTENING FILTERS 
COLD PROCESS SOFTENING FILTERS 
SWIMMING POOL FILTERS 

OIL REMOVAL FILTERS 

ALKALI FILTERS 

ACID FILTERS 

MECHANICAL SEWAGE FILTERS 
REVOLVING SCREEN FILTERS 
SEWAGE SLUDGE-BEDS 

PORTABLE FILTERS 


ANTHRAFILT* provides greater capacity 
... longer filter runs . . . cleaner wash- 
ings at lower cost . . . removes entrained 
turbidity from industrial process solutions 
or wastes. 


Write us today for full details and 
recommendations. A prompt reply is assured. 


PALMER FILTER EQUIPMENT COMPANY 
822 East 8th St., P. O. Box 1696, Erie, Pa. 
* Trade Mark Reg. U. 8. Pat, OF. 








ANTHRACITE 
EQUIPMENT CORPORATION 


Anthracite Institute Building 
WILKES-BARRE, PA. 
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COMPLETE COMPUTING SERVICE 


COMPUTATION 
oe CENTER, 


BALAN 


for @ Problem Aaah 
®@ Programming 
®@ Machine Computation 


in the fields of applied science, technol- 
ogy, and large-scale data processing. 


Picco ony to industry ...to government 
ncies, ..and to research organizations. 
This center will operate an ERA 1101 
.a large-scale general-purpose digital 
computer with an outstanding record of 
reliable performance. 


We Invite Your Inquiry. 

For additional information on 

a and services of the 

ERA Computation Center 
Oe DEPT. CE-2 


COMPUTATION preipteomee ‘Se, Aragon, rong 
(Yo SO TR 





TANKeMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 

















HYDROSTATIC GAUGES 


FOR ALL PURPOSES 
PRESSURE * VACUUM * DRAFT 
DEPTH & ABSOLUTE PRESSURE 

DIFFERENTIAL PRESSURE 


MERCURIAL BAROMETERS 
SEND FOR BULLETINS 


UFHLING INSTRUMENT CO. 


$91 GETTY AVE., PATERSON. N. 5. 
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CARBON BLACK puRIFIED 


Stia- MAGNETIC SEPARATOR 


Removing iron scale from carbon black is everyday work for a STEARNS Magnetic 
Separator, And that's exactly the story of the STEARNS Type "LS" pictured above 
for a large Southern processor of carbon black. To be used in the manufacture of 
ink, the product is kept iron free the dependable, aut tic way with a STEARNS 


Magnetic Separator. 

YOUR PRODUCT 
Whether you are handling carbon black, chemicals, plastics, starch, grain or some 
other granular product, a STEARNS Magnetic Separates is your best bet to purify 
your product and protect expensive pulverizers and grinders, Avoid shutdowns and 
costly repairs — remove all tramp iron the low cost dependable way with a 
STEARNS Magnetic Separator. 


A SEPARATOR FOR EVERY NEED 


Electro and per gnetic separators, pulleys, filters, plate magnets, spouts 
and drums — all EXPERIENCE ENGINEERED to meet your requirements. 











Type "LS" (left) and Type "LP" (right) are 
particularly designed for dust-tight applica- 
tions and are built as a complete unit for 
direct attachment to spouts and chutes. Elec- 
tro and per t magnetic models available 
in all sizes. Write = doucriptive literature. 





1011 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4) MAGNETS 


STEARNS MAGNETIC, INC. 
629 South 28th Street Milwaukee 46, Wis. 


509 











e Pump selection has become a 
iol for specialists. The increasing variety of 
liquids being handled has broadened the types of 
pumps to the point that today the engineer can 
name his liquid characteristics, pressure, Net Posi- 
tive Suction Head and other details, and receive 
the exact pump made for the job. And that, from 
the standpoint of maintenance and operating cost, 
is the cheapest pump. Shown are two of the com- 
plete range of “Buffalo” Chemical Pumps ready 
to handle your special jobs. 


IN MOST MACHINEABLE ALLOYS — 


these “Buffalo” Single Suction Full 
Ball Bearing Pumps may be had in 
iron, bronze, stainless steel, Hastelloy 
“B” and “C”, nickel in sizes 5 to 
900 gpm for heads up to 160’. Read- 
ily accessible stuffing box and im- 
peller. A sturdy, precision-built 


pump. 


RUBBER-LINED 


Here is a “Buffalo” Pump to handle 
chlorinated solutions, concentrated hy- 
drochleric, solutions containing abra- 
sive solids, many of chemistry’s most 
corrosive liquids, WRITE TODAY for 
Bulletin 982 and see the full line:p of 
“Buffalo” Pumps serving today’s highly 
specialized chemical requirements with- 
out worrisome repairs and _ replace- 
ments. 


BUFFAL PS, INC. 


501 BROADWAY BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL’ PUMP, FOR EVERY: LIQUID | 
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WHY are bi Siness papers read 7 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”’ 


McGraw-Hill Publishing Company, Room 2710, 330 Wes? 
42nd St., New York 36, N. Y. 











for efficient roasting 
and calcining of 





ROASTERS 


























MAGNA saverterinive cute 


Plant: - HASKELL, NEW JERSEY 





FEED 
ogo 
van 


THE 
MERRICK nine 


MERRICK SCALE MFG. CO 
171 SUMMER ST., PASSAIC, N. J 








DRUM ROLLER 


MIXER 
SINGLE OR DOUBLE 


Me For prices and information 


-_ THE CLEVELAND MIXER C 


WRITE TO 3234 West 33rd Str 


ores, clays, 

limestone, 
limestone mud; SINGLE OR DOUBLE 

For prices and information 





decomposing oil sludge in the 











process of recovering 
sulphuric acid; incinerating 
sewage and garbage. 


COAL, OIL OR GAS FIRED 
Sizes 314’ to 22’ inside dia., up to 12 hearths. 


COLORADO IRON WORKS CO. 


1624 17th Street « Denver 2, Colorado 

AKINS CLASSIFIERS © SKINNER ROASTERS ¢ LOWDEN DRYERS 
Soles Agents end Licensed Manufacturers in Foreign Covntries 

A SUBSIDIARY OF THE MINE & SMELTER SUPPLY CO. 
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ss 4 
i —— CLEVELAND MIXER’ CO 


WRITE TO 3238 West 33rd Street 
CHEMSTEE CONSTRUCTION 
COMPANY, IN( 


501 Chemsteel Bidg.. Walnut St.. Pittsburgh 37. Pa 
Send dota on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 

of processing & storage tanks & flooring, 


SSESVVSSeseeasesesan 
SOO82O008608888 


STATE .. 


$3444 ESE EEE SEESESEEEESEES 


% 


t 


511 








SEARCHLIGHT SECTION 


EMP YMEN 


SINESS 


UNDISPLAYED 
$i. 06 pes Sine, eatetness 8 tine. To figure payment 


t 5 oe words as Ay 
POSITIONS WANTED “and Individual Selling 
undisplayed rate is one-half 


Discount of 10% if full payment ts made in edvance 
for 4 consecutive insertions. 

EQUIPMENT panrae or FOR SALE Advertise. 

ments acceptable only in Displayed Style. 


OPPORTUNITIES’ 2:, 


—— RATES —— 


PMENT 
OR RESALE 


DISPLAYED 

Indtoidual pase with border rules for prominent 
display of advertisements. 

The oceans rate is $14.75 per inch for all 
advert: appearing on other than « contract 


ty oest. 

An advertising inc! ih is %” jeally on 
one column. 8 columns—36 inches—to a page. 
ted SS VESTISERENTS-—Aterem New York 

off 330 2 St., N. Y. 36, for the June 

qeuine May Man c.E. 








WANTED 


ASSISTANT SUPERINTENDENT 


for Sugar Factory near large city in 
nada 


as bev pee yd years of age. 

ieeing degree, sevoral 
SS sugar eapertonce and possibly some 
nowledge of cane sugar refining. 
Good permanent position for qualified man, starting 
as soon as possible. 
tn application, which will be kept confidential. 
state personal data, education, experience, refer- 
ences, remuneration expected and attach photo- 
graph. 
Reply without delay to 

P-7201, Chemical Engineering 

620 N. Michigan Ave., Chicago 11, Ill 


Seontnemonte: 











CHEMICAL ENGINEERS 
METALLURGICAL ENGINEERS 


Permanent positions open in op 


and p h and devel- 





opment departments in Gulf Coast ‘area fc for engineers with B.S. or 
M.$,. degrees and 1 to 3 years’ experience. 


Company is engaged in large expansion of sulphur mining activities 
and research and development in other minerals. 


Information on company policies, benefits and working conditions will 
be furnished when you send in detailed resume to Personnel Depart- 
Replies held confidential, of course. 


FREEPORT SULPHUR COMPANY 
P. ©. Box 1520 
New Orleans 5, Louisiana 





a » 8 
Engineering Editor 
bag Position with good pesmeiy 


nical editing and writing. Reece ¢ aes 
in with 3-10 years of 
practical experience in the chemical or 
Prefer experi- 
ence in production. development, engineer- 
og! a work. Must be alert, able to 
ally and, write clearly. Location 
nde i lew York. Please state per- 
sonal data, education, experience, refer- 
ences and salary requirements. 











P-7420, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 

















MECHANICAL 
PROCESS 
ENGINEERS 


For fast growing process engineering de- 
partment of old established company. 


Top-notch design engineers experienced 
in stress analysis as applied to process 
vessels and design of machine compon- 
ents, familiar with fabricating practices. 
Experience on plant engineering staff de- 
sirable. 


Please address replies to: 


LUKENS STEEL COMPANY 
Attn: Supervisor of Employment 
COATESVILLE, PENNSYLVANIA 








CHEMICAL ENGINEERS 


An active, confidential 
Interview at 'e Lagd eS. 
Call, write, or wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 
7 W. Madison St. Chicago 2, Iii. 








CHEMICAL ENGINEER 


Bnd Start 
A ministrative spot for a man with 
good inoeowiel. coatings background. Company 
pays our - 


Contact Barney Kimball 
O'SHEA SMPLOVOAGNT pyavan 
64-E Jackson, ees 04 enesh 2-1884 








ASSISTANT CHIEF CHEMIST 
and CHEMIST 


for large copper company Chile, South 
America. Must be experienced: in analy- 
tical work of all kinds, including com- 
plete analysis of ferrous and non-ferrous 





REPLIES (Bow No.); Address to ws nearest you 
NEW YORK: 380 W. 42nd St. (36 
wat dee 520 N. Michigan ak (11) 
N FRANOISCO: 68 Post St. (4) 





POSITIONS VACANT 


CHEMISTS AND Chemical Engineers Wanted. 
The Tennessee Valley Authority wants Chem- 
ists and Chemical Engineers to carry on inor- 
ganic research and development activities in 
chemical plants at Wilson Dam, Alabama. Sev- 
eral vacancies also exist for Chemists for plant 
chemical control work. Salaries start at $4575 
and $5450 for 40-hour week. Jobs carry 
automatic within-grade increases for satisfac- 
tory service, liberal vacation leave, sick leave, 
and retirement benefits. Write to Tennessee 
Valley Authority, Division of Personnel, Knox- 
ville, Tennessee. 


EMPLOYMENT "SERVICES 


SALARIED POSITIONS $3,600 to $35, 000. We 
offer the original personal employment serv- 
ice (established 43 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements, Identity covered, present 
position protected. Ask for particulars. R. W. 
Bixby, Inc., 262 Dun Blidg., Buffalo 3, N, Y. 


SALARIED PERSONNEL, §3, 000- $26,000. This 

confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection, under conditions assur- 
ing, if employed, full protection to present po- 
sition. Send name and address only for details. 
Personal consultation invited. Jira Thayer Jen- 
nings, Dept. B, 241 Orange St., New Haven, 
Conn. 

SELLING OPPORTUNITY OFFERED 
MANUFACTURERS REPRESENTATIVE s0- 

leited, water stills, sterilizers, and hospital 
and laboratory equipment manufactured by 
the Consolidated Machine Corporation, 49 Sud- 
bury S8t., Boston 14, Mass. 





+ 


etals etc. Three year contract. Trans- 
portation both ways and salary while 
traveling paid by Company. In reply give 
complete details. 


P-7561, Chemical Engineering 
330 W. 42 St.. New York 36, N, Y¥ 











DISTRIBUTOR WANTED 


Manufacturer widely advertised brand 
of Dynel industrial clothing which is 
chemical resistant. water resistant, mil- 
dewproof wanis distributor for south or 
southwestern states. Laboratory tests 
prove product superiority. Sales curve 
headed up and up! Write or wire for 
deiails to Sales Manager. 


AMERICAN ALLSAFE CO. 
1245 Niagaro Street, Buffalo 13, N. Y. 











Additional Employment 
and 
Business Opportunity 
Advertising on Page 514 





512 





Toalial-tolohi-m@] -T-tallals bs 
for Chemists 
Chemical Engineers 
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SEARCHLIGHT SECTION 








SET YEARS AGO 


Back in 1917, American indus was stag- 
sean be the stoppage of her im tation 


“CONSOLIDATED” 
RATES AAA-1 Scare can as nave on 9 


THANKS TO i 
YOUR CONFIDENCE | 
AND SATISFACTION 


FOR THE PAST 36 YEARS 


monopoly, a 
American Chemical industry. 


From the files of Chemical Engineering 


“CONSOLIDATED” 


SERVING THIS INDUSTRY SINCE 1917 








PRICED TO SELL 


5—Devine #28 Vacuum Shelf D 
each 20 shelves 59” x 78”, sur ae 
condensers and vacuum pumps. 

2—Ball & Jewell #2 Rotary Cutters. 

1—Tothurst 48” steel basket Centrifu- 
gal, susp, type, bottom discharge. 

4—Traylor Jie Mills, 5’ x 22’, eit 
20’, 4'6" poet 4 x 13" ‘ 
stone-lined, ,_ feet He 5 SEND US YOUR LIST TODAY! 
charge, cuteh > Lo 

Still installed in one plant 

with all accessories = Pent, wiping cco 


WE BUY YOUR IDOLE EQUIPMENT 


met Go § SINGLE ITEMS 


COMPLETE 


PEBBLE MILLS 


All porcelain lined 
I— Abba 5’ x ¢'. Lg H.P. motor. 


8", 800 gal. 
1 4, 125 gal., 45” x 42”. 
3—Abbe, 25 gal. and 50 gal. 


























VIBRATING SCREENS 


i net 4'x10", 2 deck, with 2 


set. 
oft two 3’x5". Tyler Hummer, 
3, = Generator Set for both. 
le deck. 
le deck—rebuilt. 


ebu: 
Size 82, dbl. deck, 


1—Rotex, sql. deck, 20x48”. 


PULVERIZERS 
1—R ond 5-roll, high side. 
3— Pulverizers, 251, 4TH. 
1—6"x15" Sturtevant Jaw Crusher, to 2". 
ay B= Sturtevant Crushing Rolls, bal- 
ance . 


MISCELLANEOUS 


horiz. 13,500 gal. 














EVAPORATORS 


1—Quadruple Effect Evaporator, 
dria type, brass tubes, 14,000 sq. ft. 
H.S.; excellent Car mem still erected; 
complete with Rin , etc, 

3—Mojonnier 8/8 ans, 3°, 4’, 5’, 6’. 


JACKETED KETTLES 





calan- 
ROTARY KILNS & DRYERS 


2—7'x60’ Calciners, made by Struthers 
Wells. Each 9/16” shell, Timken roller 
po a supports, F-B gear reducer, 

‘belted AC aoten firing hood, 

veal, ay pine Remeron = Recu- 
r , 

tama ap ti a cate ent condition and 1—Patterson Fdry. 500 gal. steel, jacketed, 

"Allis Chalmers ated Kettl 


1—7'6"x125'; 1—8 o closed, agit ttle. 
Rotan Kilns. ery 36—S/S co Kettles, up to 1000 gal., 
1—6’6” [.D. x 12’ Rotary Nodulizer, %” ae ae ee 
es Timken mor re bearing “i 17— & Horis. open and closed 
ar reducer and motor drive. : 
3—3x50" Rot. DH. ers or Coolers. &—Do 


welded 
4—Ruggles-Coles, Direct oa 





Fe Re rnd and Copper, 30 gal. to 600 
gal., some agitat 

6—Link-Belt Roto-Louvre Dryers; 7207-10 

(2°7""x10"), 3310-16, #503-10, 7604-20, 


two 7604-24. 
3—6’x50° Louisville Rotary Steam Tube. 
1—5‘x33’ Rot Vacuum Dryer, jacketed 
Shell; 1—2 en Ma — . with dust 





FILTER EQUIPMENT 


aE Sweetland Filters for 36 leaves on 


c.c. 

¢—Shriver 42''x42"", Iron Filter Presses, 
pre Ae Frame, 18, 27, 36, 54 chambers, 

16—Sperry 18x18", Iron, ./ * F, Filter 
Presses, close paerery: chambers. 

1—American Disc Filter 6 “ub, 2 disc, a 
sq. ft, filtering area, with auxiliari 

uBR ye to iron, steam heated, 30x: 30°, 

ambers, 1’ cake. 
1-3" at Oliver Lead-Wood Vacuum Filter 


8x112', 
1—Sperry 24°24” °° & F Filter Press with 
spe 2” 


1—#7 Sweetland Filter with 20 
leaves, 4” c.c., NEW 1951. 


acum Filters, incl. 





steel 


DRY POWDER MIXERS 


1—12,000# jack., natty Ribbon Mixer. 

1—Sturtevant 20004 Rotary; 1—Howes 
1800# dbl. ribbon; 1—Munson Rotary 
1000# batch; 1—Ransome ton; 1— 
Readco Ribbon 7007: ft 600+ 
and 4007. 





eee ee ace fe 


B, 14” x 30” roll 
Moller Sallis, volte all 
s and watercooled rolls 
in drive. 


. pd 
a ler bearin 
—silent c 








DOUBLE DRUM DRYERS 


1—42" x 120” Buflovak Atmospheric 
$/S Conveyors, S/S Elevator, $/$ 


1—5' x 12’ Buflovak Atmospheric. 
2—32” x 90” Buflovak Atmospheric. 
1—32" x 72” Buflovak Atmospheric 








rent Classifier, also for dewatering or 


bing. 

Pe two-stage Classifiers, eath with 
ye rakes, —— length 27’, gear re- 
ucer 

1—Davenport $3A I Dewaterer, with speed 
reducer and 5 HP AC m 

1—Mechanical Cooker, 5' Pan x 16 long, 
jacketed, tated, Insur. Certificate. 

1—20 gal. jacketed, dbl. sigma bladed 
Baker Perkins Mixer, M.D. 

1—Patterson, 110 gal. 8. 8S. Vacuum 
Mixer, dbl. aun blades, M.D. 


NEW STAINLESS STEEL 
FABRICATION 


We have available excellent facilities 
for fabricati Stainless Steel Tanks, 
Kettles, C Reactors, 
Fate {Distiliation Coram, 
resses Exchangers, etc. 
" ASME Code Construction 
will eee furnish estimates to your 
* specifications, 














ONLY A PARTIAL LIST. TELL US WHAT YOU NEED. 


PrnBnnrrn EST Al poodtutoost 


 oabalen too: Cable Address: 


2015 PARK ant arene BLDG., NEW YORK 38, N. mes 


EQUIPMENT, N.Y, 
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POSITIONS WANTED 
(Continued from page 512) 
ADMINISTRATIVE CHEMICAL Engineer— 
Registered P.E., Age 37, experienced produc- 
tion, pliant, geseral superintendent, production 
anager: fifteen years chemical plant admin- 
istrative experience in alcohol, whiskey, rayon- 
cellophane, fertilizer, sulfuric acid, soybean oil 
solvent extraction, submerged fermentations, 
commercial yeast, riboflavin, Vitamin B-12. 
Also interested other fields. Very adaptable. 

PW-7456, Chemical Engineering. 


CHEMICAL MKNGINEERING Coordinator — 

B.Ch.E.; R.P.1.; 34; with 10-year mechani- 
ecal-chemical background in operating, staff 
and design project engineering desires to join 
amall California growth-minded chemical, 
plastic or equipment company. Proven results 
obtained with large chemical company in de- 
veloping, selling and applying improved manu- 
facturing and engineering equipment and tech- 
nique for increased profitability. PW-7560, 
Chemical Engineering. 








am ae Carolina. RA-7513, Chemical Engineer- 
MANUFACTURERS’ REPRESENTATIVE, 
graduate Mechanical Engineer and Metal- 
lurgist, desires additional products relating to 
flow and handling of corrosive liquids. Area, 
Eastern Pennsylvania, South Jersey through 
Virginia. RA-7465, Chemical Engineering. 





CUSTOM REFINING FACILITIES 
Available @ Extractions 
@ Separations © Fractionation 
Drum Lots—Tank Cars 
@ All Types of Crude Mixtures 
Wanted { © By-Products, Residues, Wastes 
Contaminated Solvents 


TRULAN D cuemica « 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 








FOR SALE 
Available for prompt delivery, new Cast-in 
Coil Kettle, 5'0” dia. x 6'2" deep dished 
bottom, at a reduced price. Kettle de- 
signed for 40 PSI and tested to 80 PSI 
hydrostatic pressure. Kettle equipped with 
7 sets of coils. 
BLAW-KNOX COMPANY 


BUFLOVAK EQUIPMENT DIVISION 
1543 Fillmore Ave., Buffalo 11, N. Y. 








PACIFIC COAST 
REPRESENTATIVES 


We have trarsferred our office to Cali- 
fornia and are interested in represent- 
ing reliable manufacturers of CHEMI- 
CALS-METALS-INDUSTRIAL PRODUCTS 


CHARLES VERMILYE COMPANY 
(formerly of 500-Sth Ave. N. Y. City) 
3440 Wilshire Bivd. Los Angeles 5, Calif. 








| 


WANTED | 














READY TO BUY 
Dyes - Chemicals - Pigments - Waxes 
Plasticizers - Solvents - Colors 
By-Products - Wastes - Equipment 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, N. Y 











important French y—head ters in Paris 
specialist in the construction of of] refineries and 
chemical ucts plants developing a new field of 
Hes cna thing (important manufacturing possi - 
bilities) wants to get in contact with American 
firm for obtaining manufactu license for ap- 
interest to oll or chemical products 
Write fi a hott he MAILLES? rus 
rite first letter No, gence —7 rue 
des Italiens—-Paris. 








WANTED 


Vacuum Dryers, Heavy Duty Mixers, Reactors, 
Kettles, Columns, Rotary Filter, Pulverizers, 
Filter Presses, 5/$ and non corrosive Tankage. 
Idle or Set Up Plant. 


P. O. BOX 1351 
Chuch St. Sta. New York 8, N. Y. 








ELECTROLYTIC PROCESS 


Lew Voltage Direct Current available 
for Electrolytic process work. Approx. 


1500 KW. 
BO-6705, Chemical Engineering 
830 W. 42 St., New York 36, N. Y. 








WANTED 
Used Storage Tanks, 6000-50,000 gal. 
individual capacity; High-pressure Boil- 
er, 150-250 HP capacity: Glycerine 
evaporator and Still; Equipped Labora- 


tory. 
7 W-7329, Chemical Engineering 
330 W. 42 St., New York 386, N. Y. 








CALIFORNIA PLANTS 
FOR SALE or LEASE 


New INDUSTRIAL SURVEY gives current facts 
on nt sites and factories 


Suite B, 427 - 13th St. 














“SEARCHLIGHT” 
IS 
Opportunity Advertising 
—to help you get what you want. 
pth le ha sell what you no 
Take Advantage Of It 
For Every Business W ant 
“Tink SEARCHLIGHT First” 





iam ee ee eee ee 
Pe eee nn ee ee ee 


SURPLUS EQUIPMENT 


Latest Type Metallurgical 
and Chemical Equipment 


Excellent Condition 


Conical Ball Mill 10’ x 48” 
Vulcan Rotary Kiln 8’ dia. x 80’ 
Dorr Caus Equipment 
Cliver Rot @cuum Filters All Iron 
Dorr A rs 


Mill—Crusher, Rolls 

Link Belt Screw & Belt Conveyors 
Turbo Mixer Agitators 
Norblo & Sly Dust Collectors 
ng Aig rg 

liver, , Morris, Worthington 

process ips 
Tanks Bins 
Instruments and Controls 


The above items include all auxili 
equipment with individual motor an 
control 220/440/3/60. The equipment 
may be inspected on foundations. 


Complete List with Specifications 
Available. 


THE VULCAN 
DETINNING CO. 


SEWAREN, N. J. 


| DEPENDABLE PROCESS EQUIPMENT 


All items In Stock . .. Ready for Your 
Inspection And immediate Delivery 


5. S. Steam jacket kettles up to 250 gal. 
Powder mixers 50 to 2000 pounds 

Cc jotte Colloid Mills, M2 & M50 

Buflovac Dbi. Drum atmospheric Dryer 42x 100 
Ptaudier 10 gal. jacketed glass lined reactor w/ 


agitation 
Laughlin Horiz. Continuous Filter 
8. 8. Tanks 50 to 2000 gal. agitation avail. 
Boilers 2 h.p. to 500 h.p. Ol or Gas Fired 
Mikro Pulverizer 4-TH with extra screens 
Lehman 5-roll Mill 12” x 36” water cooled 
30 Fairbanks Morse Hammer Mills 2000 to 4000 


bs cap. 
J. H. Day Robali Sifter size 81, screen 40” x 120” 
La Bour Acid Pumps 
Proctor and Schwartz 84 tray dryer 
Portable Electric Liquid Mixers 1/3 to 3 h.p. 

We Guy and CALL, WIRE, 

Sell WRITE 

Complete Plants YArds 7-3665 
or Single Items 





NEWMAN TALLOW & SOAP MACHINERY CO. INC. 


1051-59 WEST 35™ STREET 
CHICAGO 9, ILLINOIS 











HORIZONTAL MIXERS 


2—1500# cap. dope mixers, glass lined, 
Igth. 11’ dia. 5’, steel constr. 

2—1500# cap, dope mixers, glass lined, 
igth. 10’ dia. 4’, cast iron constr., 
steam jacketed, 15# press. 

These units are self-supporting bases, motr. 

driven. Prices and further information on 

request. 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. 34, Pa. 











EVERDUR TANK 
54x126” Whitlock storage tank with eooger heating 
coils for heating 6000 gnilons of water from 40° 
to 180° F. With steam at atmospheri 
Tank built for 100 tb. weryras precms. jis can 
be used with steam at (00 ths. working pressure. 
CUMMINGS LANDAU LAUNDRY 
MACHINERY CO. A 
305 Ten Eyck St., Brooklyn, N. Y. HYacinth 7-1616 


Inspection invited 


ressurc, 
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FOR SALE—WE OWN IT OR CONTROL IT! 


COLUMNS—STILLS 


2 Aluminum Bubble Cap Columns, 36” 
dia. x 45 plate. 
Aluminum Bubble Cap Column, 27” 
dia. x 18 plate. 
Aluminum Perforated Plate Column, 
28” dia, x 36” plate. 
Copper Bubble Cap Columns 6’ dia. 
Copper Beer Still Column 6’ dia. 
Copper Column with 18—30” dia. per- 
forated plates and 10—24” dia. bub- 
ble cap plates. 


CONDENSERS—-EXCHANGERS 


Aluminum tub. 166 sq. ft. 

Alum. Coil Exch. 47 sq. ft. 

Copper tub. 20, 65, 90, 140, 1350 sq. ft. 
S.S. tub, 842, 190, 330 & 400 sq. ft. 
$.S. Coil Condensers, 40 sq. ft., 60# pr. 


DRYERS—EV APORATORS 


Stokes #59A Jacketed Vacuum Ro- 
tary Dryer, 18” dia. x 42” long. 
Atm. Double Drum Dryers, 22” x 38”. 
Cummer Rotary Hot Air Dryer, 46” 
dia. x 26’ long. 


FILTERS 


Sweetland #10, 21 Ivs. 

Sweetland #12, 72 Ivs. 

Swenson Rotary Continuous Vacuum 
Filter; Precoat type, 8’ dia. x 8’ face, 
rubber covered and lead acid proof 
construction. 

FEINC Rotary Vacuum Filter, string 
discharge, 4'6° dia. x 6’ face, alu- 
minum. 

Pressure Leaf Filters, 70 to 90 sq. ft. 
Shriver 36” Filter Presses, rubber cov- 
ered, closed dely., washing, hydr. 
closing. 

Louisville 8-roll Continuous Filter or 
Grains Press 24”. 





NOW LIQUIDATING 


Equ a of Patrick Henry Brewery, 

Ma indiana: 

16——-Horiz. Welded Steei Tanks, dished 
heads: gh 11,300 and. 12,700 


Vertical Closed Welded 
heads 





eel Rectang. 
e tanks—16'10” Lx aha Ww 


4 Vertical Steel Cooker, 
neumatic Grain Conveying 


ER «oman 24” CAL. Filter Press, 16 Ch. 

1—Ammonia pressor with motor: 
10 x 10 (82 ton). 

a Shell & Tube Condenser: 1000 


p: 48 
Lot of ‘miscellaneous equipment—pumps, 
coolers, scales, kettles, tanks, bo bot. 





tling machinery, etc. 














JUST PURCHASED 

4—Stainless — Bubble — Columns, 
6’ dia. x high, 20 pilates, Type 
347 St. Os 

4—650 ton Hydraulic Presses, 27" x 
27”, 18” dia. rams.. 

2—Stokes RD-3 rotary 15-punch pellet 
presses 

1—Shriver 36” C. |. Filter Press, 20 
chamber, closed dely. 

2—1000 gal. Rectang. Stainless Steel 
Tanks. 


2—St. St. Shell & Tube Heat Exchang- 
ers, 368 sq. ft. ea. 

1—Buflovak Atm. Double Drum Dryer, 
24” x 36”. 


ot Hummer Screens 3-deck, 4’ 
Steel Pressure V 


essel, 
, 7304, 18” dia. x 94" L. 
140 Stanley Steel Pigpeed Gate Vaives, 


1 ge ye 
600+ W 


6000 _ Stainless ge My BA aug 16 
2 1%" & 2” OD, 6 

11250 gal. Stainless Albey Pa with 

coils, closed top, 4" T7304, Agit. 


CHEMICAL PLANT 
2—St. St. Jktd. Agit. Tanks, 450 gal. 
3—St. St. Vacuum Tanks, 260 gal. 
6—St. St. Tanks, 15, 100, 150, 200 gal. 
1—St. St. Exchanger, 23 sq. ft. 
1—St. St. Column 8” D x 26’ H 
1—St. St. Purification oyeten. — 110 


gel. pod hee 55 sq. ft. Mersin 12” 
ia. column, 73 sq. ft. condenser. 


3—Adams St. St. Filters. 
3—Worthite Pumps. 
2—Shriver St. St. Diaphragm Pumps. 








KETTLES—REACTORS 


Stainless Steel, Type 347 Autoclave or 
pressure tank, 250# pr., Elec. heated 
850° F; 17%” dia. x 9’ high. 
Stainless Steel and Stainless Clad 
open top, steam jacketed kettles—10, 
40, 60, 80, 100, 150, 250, 500 gal. sizes. 
Stainless Steel Kettle. 950 gal., 20# 
jkt. pr. vertical agitator. Type 347 
shell, bolted C.I. top. 

300 gal. T316 Stainless Steel Jacketed 
Tanks, 10# jkt. double motion agit. 
200 gal. Read Stainless Steel Jacketed 
Kettle, double motion agit. 10 HP. 
Aluminum Reaction Kettles, Jkid. & 
Agit., 25, 60, 100 gal. and 250 gal. 


MILLS—PULVERIZERS 


Paul Abbe #6 Pebble Mill, porcelain 
lined, 32” x 36”, 
Hardinge Conical Ball Mill, 
Liner, 46" dia, x24” long. 

1 Williams Hammer Mill, type AK; size 
A, stainless steel, 

5 Mikro Pulverizers, #1-SH, #1-SI. 
#2-S1, #2-TH. 

2 Premier Colloid Mills, 6” st. st. rotor, 
type U-3 & V-3. 

1 Acme #8%2A Jaw Crusher. 


Steel 


TANKS 


35 Aluminum Tanks, closed, 4, 275, 330, 


480, 500, 1350 & 1450, 9000 gal. 


13 Horiz. Welded Steel Tanks. Lastiglas 


Lined, 15,200 gal. 

Vertical Rubber Lined, 6000 gal. open. 
Vertical Jacketed Pressure Tanks— 
Steel—30# steam jacket—6mm vac- 
uum internally: 

3—34” ID x 15° H (approx. 700 gal.) 
1—23” ID x 10’ H (approx. 230 gal.) 
1—23” ID x 9 H (approx. 195 gal.) 
15,000 gal. Vertical Welded Steel 
Closed Fermenting Tanks, 80 Ibs. 
W.P., turbine agitator with 40 HP 
motor; 970 lin. ft. 3” pipe coil. Ex- 
cellent condition. 








STAINLESS STEEL TANKS 
IN STOCK 


1 5700 gal. Horiz. T304—NEW 
1 4200 gal. Vert. closed, T304—NEW 
ones Se]UIONS JOJUORVOH ao oooe « 


03 "106 6 soma haa ‘ease we cent of 
> 9LEL “4 17 Wg 
Tanks, “a? dia, x ion San 
lated and agitated. Excellent for 
transporting, storage or holding. 








2 Bird Susp. Centrifugals, 


MISCELLANEOUS 


1 Bin, 275 cu. ft., T3916, St. St. 

48" dia. 
Stainless Steel Perforated Baskets. 
Fletcher 30” Jr. Centrifugal Extractor, 
St. St. Imperf. basket. 

DeLaval Centrifuges, models #600, 
74-11 and 94-01. 

Kux Machine Co. Model 25 Rotary 
Pellet Presses, 21 and 25 punch. 
Stokes Rotary Pellet Presses, 16 
punch, B-2, D-3, 

Selectro Vibrating Screens, stainless 
steel, 2’ x 7’, double deck, enclosed. 
Stainless Steel Horizontal Sterilizer 
10# pr., 24” W x 26” H x 36” L. 
Stokes Vertical Steel Jacketed Vac- 
uum Chamber and Impregnating tank, 
30” L x 25” W x 24” D. 

Vertical Agitators—40 HP gearmotor 
with Turbo #53 drive, 70 RPM. 
Porter heavy duty jacketed double 
worm mixer—75 gal. 








STAINLESS STEEL 
FABRICATION 


“Heliare” welding. Water-quenched welds 
if 6 in lighter 


your so3e specifications. Over 30 
stock for ge ae shipment—from 
30 gal. to 5700 = sizes. 

Write: Attn. Fabricating Division 








1413 N. 6th ST. 
PHILA. 22, PA. 


STEVENSON 4-7210 
CABLE—PERI 


cd : EQUIPMENT: 
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“MODERN REBUILT EQUIPMENT U 
At Great Savings 


international Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 

Resina LC automatic Capper. 

Fitzpatrick Model D S. S. Comminuter, 

F.M.C. Kyler A adj. Wraparound Lobeler. 

Burt automatic Wraparound Labeler. 

S. & S. GI, G2 and G6 Auger Fillers. 

Colton 2, 3RP Rotary Tablet Machines. 

Stokes 2 Cream Filler and Closer. 

Triangle Elec-Tri-Pak G2C, A6CA Fillers. 

Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 

2000 go!., 500 gal. Jacketed Mixing Tanks. 

Horix S. S. 14-Head Rotary Filler. 


OVER 5000 MACHINES IN 


Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz-O’Neil Mills. 


Tri-Homo #5 Colloid Mill, 7¥2 HP. 


3500 gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 


Day 650 gal. Steam Jacketed Mixer. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 


Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


Boker Perkins and Readco Heavy Duty 6 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Toil Blades. 





J. H. Day 8 gal. Pony Mixer. 


STOCK — IMMEDIATE DELIVERIES 


Further Details and Quotations Available On Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette St 


SNA LASARESSRSSRESSASSSSSSSSSESSSSSSSESSSSSSSSESESESSSESSSSSSSSSSSSESSSSSSSSVEVUEDVVVS. 


New York 12 


reet 


i. 





Day 100, 800, 1500, 10,000 Ibs. Dry 


Powder Mixers and ‘Sifters. 
Lee 85 gal. S. S. Jacketed Mixing Kettle. 


Pony M, ML Labelrites; World and Ermold 
Rotary and Straightway Labelers. 


Shriver 24” Jacketed, Oliver, Sweetland 
#2, Sparkler, Alsop Filters. 


Pneumatic Scale Cartoning Line. 
Oliver cellophane adjustable Wrapper. 


Hayssen 8-18 adj. Wrapper for Kraft or 
cellophane. 


Hudson Sharp Campbell 2W6 high-speed 
automatic cellophane Wrapper. 


Package Machy. DF, FA4, FA Wrappers. 


“duale 
(ver? 2. 


(lt 
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WE OFFER 


DRYERS 
28x40" Rotary Hot Ais 


Dineet Heat, oil. 
i Onan Rosary direst | h si 
4 eat. 
i 400CPM 


1—Davenport #3A bronze rotary Press. 


Centrifugals and Clarifiers 
ae Tolhurst suspended imperi. basket. 
set 3—36" Am = ey 


ar 
state. steel, 


Evaporators and Vacuum Pans 
iow 96” Henszey st. steel Vacuum 
1—Mojonnier 26” stain. steel. 
l—Rogers 42" st. steel dbl. effect Vacuum 


Pan 
1—20 gal. Stokes st. stee] Vacuum Pan. 
1—Swenson sgl. eff. Evapora’™ 120 


sq.ft. 
5 Seepere quad. eff. Evapor. », 3500 
1—Savembe trip. eff. Evaporator, 1500 
Swenson trip. eff. Evaporator, 850 
sq.it. 


Filtration Equipment 


ered perforate basket. 
2—De Laval 54-81 Clarifiers, 
—T — airtight Clarifier, 
P. 


” 








WE BUY + WE SELL 


Single items 
“IT PAYS — TO TRADE — WITH LOEB” 
Cc te Plants 
Phone BRunswick 8-5326 





1—Oliver 8x14’ Filter. 

1—Oliver pressure, iron, 110 sq.ft. 

5—Alsop, Lomax internal pressure Filters, 
stain. steel and bronze. 


MILLS 


1—Attrition, Pg ey” -Waldron 20”. 
gee wed an ee ® Mills, 1 to 235 gal, 
ee . and Homogenizers, 
P- 
10—Hammer me, bay to 50 hp. 
2—Pot yd 18 and 36”. 
6—3-roll Day ai and 16x40". 
1—2-roll Rubber Birmingham, 12x24”, 


MIXERS 
1—Readco 250 gal. work. cap. stain. steel 
dbl. arm, 50 hp. 
7—Baker-Perkins, Read, 1 Superior 
dbl. arm, ; oo. to 100 g 


2—Day 3000 jacketed horisontal eo. 
10—} Robinson Powder type, 50 


itt. 
3—2 hp. Alsop 1150 i >} portable jue 
6—Steel Mixing Tanks, to 600 ga 


TANKS 
30—Stainless Steel (some with agitators) 
new and used, Pen 4 to 10,000 gal. 
2—1000 gal. steel jacketed (100 psi.) open 
top. 


to 





| Offering — Before Removal. 
Pfaudier glass lined Distilling Unit.: 
300 gal. Reactor, Condenser, Fore- 
warming Tank, Storage Tank, Reflux 
Condenser, Receiver, etc. 








For Sale For Sale 
i—Ep $y. Stainless i ome Mixer, com 


ya xplosion-Proof Motor 
|—Baker- Perkine Stain less Steel Mixer, 
double-arm, sigma * 


blades, with 20 hp ex 
fhe oan 2 i 7 Gal Brjehton Mixer. 
s—Febbie Pulte 40 


HIGH SPEED Roller Mills 9x24" to 16"x40". 
or Driven Con 


Belt veyor, 
3-8" mier Colloid Mills, watercooled. 
aa The Mikro-Pulverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 


JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 




















CLASSIFIERS: 4—Akins and Wemco 54” x 33 ft., 
Simplex, ne serew, high weir, with syncrogear 
eeter 0/440 volt, with lifting device. + maga 

tion fine’ new, available now. Located N 
FLOTATION EQUIPMENT: 7 banks, 9 cells each, 
cu. ft. units, complete with blowers, agitators, 
ete, Used only 6 months, condition like new. 


WEMCO SINK —_- Bons MILL: 360 tons 
per day, new cond 


LOCOMOTIVE ge Ane Belt Fa! ton sapaciy, 
R. R. asolin d, 


standard powere: 
steel trucks, air brakes, = wen or or without \- V, = 


Williams elam shell bucket, thoroughly modern, 
excellent condition. Located concen 


A. J. O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—3-8301 











STEEL STORAGE TANKS 


Locat L., N. Y., KANS. & GA. 
LESTAN CORP. ROSEMONT, PA. 
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aS, Cast Your Eyes Over These BRILL Buys! 


Outstanding Selections Backed by Our 
Quarter Century of Service and Dependability! 


DRYERS—KILNS 
1—Vulcan deel 5¢” shell, two 12” tires 


complet 
(vee 7'x120', 54” shell, two 12” fires 
- complete. 
1—Ames 6'x60’, 42” shell, two 8” tires. 
—5'6''x25’, V2” shell, two 6” tires. 
I= Lou 38x25’ steel Hot Air Rotary 


roe ace Dryers 7’x60’, 5’x67’, 46x40’, 


3x25’. 

oe 6’x23’, 5’x23’ Hot Air Rotary 

4—Louisville Steam Tube Dryers 6’x50’, 
6x30’, 5’x28’, 3’x20'. 

1—Devine amt door vacuum shelf Dryer, 
having 17-159"x78”" shelves. 

4—Devine single door vacuum shelf Dryers, 
having 20, 8, 6 and 4-40’x43" shelves. 

5—Stokes & Buflovak Rotary Vacuum Dry- 
ers 30"x8’, 3’x15’, 6'6’x38’. 

5—Buflovak 60’x144", 42%x120", 32x90" 
Atmospheric Double Drum. 

1—Single Drum 60”x80" Flaker. 

1—14 Truck steam heated Dryer 1680 


sq. ft. 
3—Buflovak 6’ diameter, Vacuum and At- 
mospheric Crystallizers. 


FILTERS 


2—Oliver Monel 8x10’ Rotary-Vacs. 

1—Oliver SS 8’x10’ Rotary-Vac. 

2—Feinc Monel 5’x3’ Rotary-Vacs. 

3—Oliver 5’3x3’, 3’x1‘ Rotary Vacuum 
Enclosed Precoat. 

8—Oliver Rotary Vacuum 11'6’x18', 116” 
x14’, 8’x12', 8’x10', 8’x8’, 8’x6’, 3’x1’. 

2—Eimco Rotary- Vac 4x5’, A'xd’. 

1—Feinc steel 8'x12’ Rotary-Vac. 

2—Sweetland #12 with 72 and 36 leaves. 

1—Sweetiand #10 with 18 leaves. 

1—Sweetland #7 with 27 leaves. 

3—YVallez 500 sq. ft. Rotary Pressure. 

1—Sperry 36” Recessed, 48 chambers, c.i., 
open delivery 

5—Shriver 30" P&F, 30 chambers, c.i., 


open delivery 

8—Sperry 24" P&F, 16 chambers, <.i., 
closed delivery 

1—Shriver 24” { SY 30 chambers, 
c.i., open delivery 

3—Shriver 18” Rennie 30 chambers, 
c.i., open delivery 

2—Sperry ‘Mumia. 30” and 24” P&F, 
22 and 26 chambers. 


ee Sperry Filter Press Skeletons 


CENTRIFUGALS 


1—Fletcher 48” Suspended Aluminum bot- 
ve discharge, perforated basket, motor 


driven. 
1—Fletcher 40’ Suspended, SS, bottom dis- 
charge, perforated basket. 


BRILL 


Y 


Ta 
t: 


IIPMENT 
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1—Tolthurst 32” Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, bottom 
discharge, perforated. 

1—Tothurst 30’ Suspended Rubber, bottom 
discharge, perforated. 

1—Tolhurst 26” Suspended, steel, bottom 
discharge, perforated. 

2—Bird 36x50" solid bowl, 
stainless. 

4—Bird 36”x72", 36’x50", 24x38", 18”x 
28” solid bow! continuous, steel, 

2--Sharples #16P Monel Super Centrifuge. 


LOOK! 


1—INew Vulcan 8’x80’ Rotary Kiln. 

1—Hersey 4’x26’ Monel Hot Air 
Rotary Dryer. 

1—Hersey 3’x24’ Stainless Steel 
Hot Air Rotary Dyrer. 

1—Electro Dryer, size X, Type CH, 
3000 cu.ft. 

1—Kritzer Lime Hydrator, 6 stage, 
14’ dia. 

1—Goslin Birmingham 4’x8’ solid 
nickel Flaker. 

1—Link Belt 2’7’’x8’ Monel Roto- 
Louvre Dryer. 

2—Milton Roy Duplex Proportion- 
ing Pumps, 212 GPH at 15004 
pressure. on 

1—Baker Perkins 35 gal. stainless 
steel, jacketed, double arm 
Mixer, Sigma Blades. 

1—Day 50 gal. stainless steel jack- 
eted, double arm Mixer, Sigma 
Blades. 

4—-Pfaudler New 1500, 1000 gal. 
glass lined Reactors. 

1—#2TH stainless steel 
Pulverizer. 

1—Shriver 36° C.l. Filter Press, 
P & F, 42 chambers. 

4— Closed stainless steel Tanks 
1500 and 1000 gal. 

1—-Hardinge 442’ x 16” Conical 
steel lined Ball Mill 30 HP. 

1—-Banbury #1A Mixer with 100/ 
50 HP motor. 

5—-Heat Exchangers stainless steel 
shell and tubes 50 to 300 sq.ft. 

2-——Pfaudler 100 gal. glass-lined 
Stills with condensers and re- 
ceivers. 


rubber and 





Mikro 











PULVERIZERS 


1—Bauer 36” Attrition Mill 2-50 HP mtrs. 

8—Patterson 6'x8’, 5’x6’, 4’x5’, 4'x414' 
Pebble Mills. 

5—Abbe 3‘x4', 3‘x314’ Pebble Mills. 

2—Premier Colloid Mills 8” dia., SS 

1—Eppenbach QV7 Colloid Mill. 

2—Jeffrey 36”x24", 20x12” Hammer Mills. 

lar #. Gayco Mechanical Separators 
14,1 e 

1—Two Roll Rubber Mill 6x12”. 

2—Mikro No. 1S1, No. 1SH Pulverizers. 

1—Fitzpatrick Comminuting Mill, 5 HP. 

2—Sturtevant 5x8” Roll Crushers. 


SCREENS 
5—Sprout Waldron SS, single deck, 40’x 
84” 


1—Day Ro-Ball single deck 40°x120". 

4—Rotex #42, #22, and #11 single and 
double deck Screens. 

1—Robinson double deck 20”x50”". 

5—Tyler Hummer 3’x5’ triple deck. 

6—Tyler Hummer 3’x15’, 3’x10', 3’x5' single 


eck. 
1—Abbe #2 Blutergess Sifter. 
1—Selectro Double Deck 18x48”, 


MIXERS 


1—Baker Perkins JNM be gol. jacketed, 
double arm, sigma blades. 

1—Baker Perkins wl V, 50 gal. jacketed, 
double arm sigma blades. 

1—Baker Perkins 300 gal. Unidor stainless 
steel. 

1—Readco 100 gal. jacketed, double arm, 
sigma blades. 

1—Day 30 gal. imperial, jacketed, double 
arm, sigma blades. 

1—Baker Perkins 12 gal., jacketed. 

1—Patterson 5’ dia. Conical steel. 

1—Day 2000# steel Powder Mixer. 

1—Robinson 4000# steel Powder Mixer. 

6—Rodgers 200 to 30004 Powder Mixers. 

8—New Portable Agitators 4 to 5 HP. 

4—Day, Ross 8 and 50 gal. Pony Mixers, 


MISCELLANEOUS 


10-—Bucket Elevators steel housing 34’ to 
60’ centers, 8x5", 10’x6" buckets. 

1—Lummus 4 dia. steel bubble cap 
Column. 

4—Buflovak, Zaremba and Kilby Evap- 
orators, single and multiple effect, 
to 16,000 sq. ft. 

7-——-Stokes Vacuum Pumps 15 to 100 CFM, 

5—Devine, pry — and Re- 
ceivers, 20 to 90 

1-—Newman es A S Crutcher. 

4—Groen 150, 1 _— steel, 
jacketed, agitated Ke 

&—Stokes Db2, BB2, D4, oS ‘a B2 Rotary 
Tablet Machines. 

4-—38” dia. stainless steel Revolving Pans, 

2—Nash #4, AL671 Vacuum Pumps. 

7—Olivite, Duriron, rubber, Karbate and 
Haveg Centrifugal Pumps 6” to 2”, 








SEARCHLIGHT SECTION 


CHEMICAL EQUIPMENT 


AUTOCLAVE 
2,000 gai., 200 PSI. 


CENTRIFUGES 


24"x94"xYe", rubber lined. 
6'x29 type 347 SS, 21 trays. 
8’x36'x%4" (2—NEW). 


DIGESTERS 
3900 gal. jackt’d., agit. ASME 75 PSI. 


DRYERS—MISC 


30’x8’ Stokes, Model 59AB, vacuum, 


rotary. 
5’x6’ Blaw-Knox, Drum, atmospheric. 
24x28" Proctor & Schwartz Conveyor. 
6'x35' Louisville Steam Tube, complete. 


shoe megh 


8’x12' Feinc, rotory, vacuum. 

8x10’ t 116"x18", Oliver. 

No. 7 Sweetiand, 172 sq. ft., 41 taps. 
36” Shriver, Ci. 36 chambers. 

12” Sperry, aluminum, 10 chambers. 


HYDRATORS—ROTARY 
5'6"x22' Buffalo (2). 


KILNS—COOLERS—DRYERS 


7'x160'x%" (2). 
7'x120'x%". 
7'x60'x%". 


502-20 Roto Louvre. 
5'6"x25'x9/16" — 


5'x30'x%4" Ruggles 
460214". 
4'6240'x%" Traylor. 


ne pnt 5 lah i,m 


x36 § 
6x8’ Abbe, Ball, type GPH (3). 
2’x12' L. B. double shaft, Pug. 


MIXERS 

2190 cu. ft. Johnson, paddle 

140 cu. ft. double shoft, le (NEW). 
77 cu. ft. Blystone, heavy duty (2). 


REACTORS—ACID GLASS 


400 gal. Pfaudler, ASME. 
500 gal. Pfaudler, ASME. 


REACTORS—SS CLAD 
3,000 gal. Jackt’d. ASME (NEW). 


STORAGE TANKS 

3400 gal. 7’4x10'x%4" type 430 SS. 

4100 gal. 5’x28’x%4”. 

6000 gal. 8’x15’x34” vert. ALUMINUM. 

ore gal. TANK CAR TANKS, 76x28’. 

1. 8'x23’x5/16" vert. (NEW). 
12.008 nah 8'x32'x4" (NEW). 

15,000 gal. 10'6x23’x14" (NEW). 

135,000 gal. 30’x26’ w/coils. 

(We have facilities for building of new 
tanks. Send us your inquiries.) 


PRESSURE VESSELS 

1050 gal, 4’x12’x%4" 106 PSI. 

1200 gal. 42”x16'x5/16” ASME 125 PSI. 
1250 gal. 4’x14’ 106 PSI. 

8200 gal. 8'x23'x2” 390 PSI (4). 

16,000 gal. 96x45'x%4" ASME 150 PSI. 
30,000 gal. 10'x47' ASME 50 PSI. 


" Phone or Write for complete descriptions, prints and prices. Ask for our current catalog. 4 
- oe @ Send us your surplus equipment lists @ — 
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“BUY BONDED” 


seceseee 
aS eeescces 





CONVEYOR BELTING 
brand: d 
me > is at deep oe tens. 


HEAD AND TAKEUP PULLEYS 
All welded steel head and tall pulleys, and assem- 
complete. Priced from. 


VIBRATING SCREENS 


PAN AND RECIPROCATING FEEDERS 


Complete with moter and drive. 15 to 225 gn Pee 
hour capacity. Priced from ‘ 60 


Scales 
Others to 50 ton capacity. All scales complete with 
structural steel. Parts and weighing beams for most 
makes of motor truck scales. 


Write for Catalog & Prices 
BONDED SCALE AND MACHINE COMPANY 
65 Kingston Columbus 7, Ohie 
PHONES: GArfield 2186; FRanklin 6-8898 Evenings 











TWO TOLHURST Model 181 48”, center- 
slung, 804 stainless throughout, equip- 
ped with motors and 2-speed drive, 
fume tight construction. In original 
factory crates. 


This brand new equipment never un- 


packed due to process change. Avail- 
able for immediate shipment. 


RUBBERSET COMPANY 
WN. Division at Dover 
SALISBURY MARYLAND 
Telephone Salisbury 6101 








ine KEHOE MACHINERY CORP. 
42nd Street 


17, N. Y. 


MUrray Hill 2- an 





x 12” up to 36” x 4 
wu 


GYRATORY CR R 
SWING HAMMER MILLS. 
ROTARY FINE CRUSHERS—#1, #1% and #2. 
DIRECT HEAT, ROTARY DRYERS—3’ x 25’, 4’ 
oe 50’, pic nie 
T ROTARY DRYERS—70° 


MILLS—4’ up to 8” dia. 
aA baa ia’ 10" dia. 


t. 
bl Cement Plant. 
—Used & hebuitt Kilns—Coolers— 
Ww. P. HEINEKEN, INC. 


50 Broad St. 
Pa. Wattehail 424236 




















FOR SALE 
STEAM JACKETED 
STEEL MIXING KETTLES 
With and "econ on capocities 300 
tb. to 5000 Ib., inent moke, good condi- 


“PLASTIC MACHINERY EXCHANGE 
Avenue 





May 1953—Cuemicat ENCINEERING 








SEARCHLIGHT SECTION 


eam DIG” THIS RICH MINE 
row com ME) DOT Sta 


Sk STRIKE IT RICH IN THE QQyC@) INVENTORY! 
This is only a PARTIAL LIST. Send us Your Inquiry 


T 
NEW EQUIPMENT FABRICATED | vec ups menor ov mes opnts 2 


STILLS and COLUMNS T0 YOUR EXACT SPECIFICATIONS ~ fiat, dktd. Agi ert fone) con- 
3476 Copper Jacketed Still Pot; 287225" with cons | 5849 att Sata. Miteclaver 388 pals Agitateds 


1059 3 A minum Bubble Cap Column: 27)4"x36's Expedited Delivery By a673L9 or Gass tined — Reactors 38°32, 
3564 bad ohone bate Cap Column: 18" x12’; 24 plate. . 

at 140 ol 1000 Gal. Copper Bubble Cap Column; FMC Diversified Bas re a eter; 36° —B~>% 
Sis arenten hn ele Ha cn eu, tte Because our staff has been cuppiine coed | good sebeen seve ak heated gt copper colt 
14-151 ieee, Absorber; 8’x28’ with acces- coueeenett We Tas dieak ts tated conan 424K sectet 475 Gal. Reactor 4'x5’ Jackoted and 
Mine fewer, sures Ae: Svars monte: over most fabricators. 5168 Gale Jocketed Reactors 6° die, 

ower in 2 sections: 24x81") The FIRST MACHINERY CORP. has been sgg07 7 pes Renctors 4078" hia. 
eae Type 316 8/8: with pe pear Mes ean i op nw vifore Deg “i 
sudler ined Jocketed, Agitated Re- 
aasis yim a oe es 54°96". fast time because of our highly organized specialty ors pit E Sed) ua ina tata 


divisions. 
mc os nee —_ par ee ES vecone aeesters 18 
3388 43 AL caper Steam Jacket gh iy stu: FILTER PRESSES rg me PTR"ihee eat. mere eet eats Aetttee 


€13-161 Marcie, Stat Stainiess Vac. Stilt with S/S colts; 


£15-162 hicket cies evsperstins, Stitt, 6°10". and FILTERS aa Heie"Gat. duce, AB Moesters eats. 


ae Shale’ hicks olumm; 16 sec- 
85 x is . 
1 Ertel’ Multiple 3- 4-229 eacter; 3000 Gal. 10'5"24'10"; Jacketed: 


aware ba reund An i PE ‘ 6’6"s eteds 
3673 14 seamen a bees Pune Par. ah a Steet “Reactor: Ly wae woe pan a4 
BALL and PEBBLE MILLS 27s Att ert with rhs Tit? 4 eve, C1. Oat. 7 cham- DRYERS (Atmospheric) 


3215 R c. 8. 26 ch Press; 
™3-25 atterson Steet Bott Mi Type ©; 2/53’: 7% 3673 £10 Shriver ol mh 10 chamber 4 eye; etree Apron Dryer; 12 Sectiont 


M3-26 i oot all mill; 2'6’23'6"; 7% HP with F 16-173 river 24 “Rubber Cov. Cast tren 8 chamber accongorien 23 unit; 8°W.x78't com- 

3-27 eted Ball Milt; 4’x5'; 15 HP XPL 16-733 Shriver 24° Nickel Plated 24 chamber Fitter Poe ron Dryer 12 Section; § Pass $/8 

3443 papain Bit’ Pore. Lind. Pebbte Mills; 10-726 Shelter 28° Atumsinom 6 eve 24 chomber EES inter Current Atmes- 

14-38 hr fined Pebble Mill; 2'6"x3'6"; 3320 bright i Recessed 24° €.1, 40 chamber 2, y Loujerstte” tet ary Steam Tube Dryers §'x26' 

14-29 Lined Pebbie mill; 3’6° vt + 16-736 aie Aluminum .&F. 22 chember jayenpert Rotary Steam Tube Dryers up to 

Uttaos Rbes Gutzhatece ati Taatts Mee CECE tren 0 shomer Reeewee  tL-i8S Sn. ast Pied Mets Orvert VAY mm 

3403 Kobe Bubrstone Lined Pobbte Mitts; s4°xe0’, "294 ©4 ieee ; St Dew Gite 80 -ehanaine with aseessories. 

3673 rae tock of Jar Mills; single or multiptes esa ross 2 oe” A COM>, 0 enemies DRYERS (Rotary) 

14-200 ari Ne. 200 Attriter: complete with 7% = 726 ans iver’ Pressure Puter We, 2 12 pate OO See 2a 
met 2535 aad Ne, 7; 41 Copper Leaves on Kea wine wie pri Dossy 


14-201 sgrecteie Lined Pebbie Mills 3282 om Dryer; $2°x102" with agitat or 
gas met " ' Metary v 

14-197 % erter Porcl. Lined Pebbie Mill; &’x6’; Hr Segtiond Ne. 2 Filters iz TPR leaves: O6-147 Bae i sie eesKA Rotary Vacuum Oryer: 

14-196 Patterson, | Subrstone Lined Pebbie at 3317 5 Veo Rotary Vacuum Filter; 4/x4's o6-144 























p etars” Vacuum Dryer: 40°x18' 


ms Harginee ce Co. Balt Mills trom 22°x6’ F 15-190 iniess Ret. Vac. Filter 3’x1' with acces- DRYERS =e Sail 
15-191 Monel Vac. Filter 3’ x1" pith gecoscories, rum 
15-169 er qosvee Cont. Ret. Vac. Filter 4'xi 1900McA Struthers Wotts $/8 Brum Drver. 6’x19' with 
2729 ver Derree Rot. Vac, Filter 6’x3' with nickel 3026 uttale Ret. Vac. Drum Mryer: chrome Plated 


Autoclaves (includes Vulcan- =" ee cere ire Panh fereeags'a's se batt het Fie Bei, MUCK EN 48 
Sliver ‘Gerres Tree Bs-is0 » Deuble | Bree or se’ 


15-201 » Filter; 8'23'; monet runny Dryerss 


. ege 
izers, Sterilizers, Retorts, etc.) F15-202 Bliver Continuous Filter 8’x6's stest construc- 9-152 Help Twin Brum Dryers: 327172" and 
tlen with nicss accessories; variable speed 2" 92". 


drive. 
3849 St haa Jagheted Autectave; 20°x18"; 3000 EVAPORATORS 
3289G5 bry tema Auteoctaves with tracks; 66” die. setneaet in. eaten heed ¢.,,.an0. Soceate: Etient. 
sue Pap Sa Toon une astentes remere vee; | SPECIAL LIQUIDATION Fee Sbare tet ane Towner 
x abere 
v4-303  Horlvental Steot Autocteve; $2” die.x12'; with Location: New Jersey =rammbe sine lat Wen Ereveraters 138 
Vv4-304 Raemecen Autoclave; 6 Sr19'2 with inn innss troeke. ® Buffalo Double Drum Dryer; 42" x Bivins . mee eet, Seow Senne ayer 
V4-262 Blass Vulcanizers ASME code: 6 quick Fw complete with acc. mort 1600 Gal. gern 6'x20’, colts, baro- 


ia e 0 Greaves Briquet Press 
—— ee Pst nal o 3008 Pellets ets per f M; 9 cu. it per he. et area psrgins gistoraedh 








V4-260 s S'x26'; colt heated; tracks, ¥ ater; 66°x73" colts, heat 
oan fee —- $0 niin stab iar ele bef Atmeapheric Dry siege fee : 
r - 48” 

















FRED R. FIRSTENBERG, PRESIDENT 


FIRST MACHINERY CORP. 


157 HUDSON ST. WoOrth 4-5900 NEW YORK 13, N.Y. 
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QUICK DELIVERY ON GUARANTEED EQUIPMENT 


SPECIAL: 5° x 15° Rotary Kiln Brick Lined Complete 


1—Vallez 41 4 “Shriver rs Filter, A 
ban sie teas Fier, Sgro 8 


and Oliver Oliver Vac. Filters. 
KETTLES & TANKS 


tae ke Cl Agit. Jack. Vac. 
oT aT aia 


break, Kettles 150, tem Sai Ei ime 


PULVERIZERS & MILLS 
jaymond Automatic Pulverizer 20 H.P. motor. 


taymond #00 Pulverizer 30 4.P, Complete. 
feet ier a 3 





107 - 8th St., Brooklyn 15, N. Y. 


























zit 
if 
- 


Ht 


ndry Chip Liquid. 


Seee i 
Ru! ph -s bhemtes Extruders & injeo- 
Equipment. 
ne Sie — 
WE BUY YOUR SUPPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS. PHONE STERLING 8-066 


STEIN EQUIPMENT COMPANY 


Sterling 8-1944 


Cable Machequip 








HYDRAULIC PUMPS 


on request. 
DALTON SUPPLY CO. 
Cedar St. Phila. 





34, Pa. 


for heating or cooling. 
Gueran condition at 





STAINLESS STEEL 
PREMIER COLLOID MILL 


Paste type, direct coupied to Pao 
H.P. motor. 8 Rotor ‘ct 7200 R. > Me. 


ulcty hours. 
cost. 


Windemere Sales Co. Red hen N.Y. 





“Buy Reliable Equipment 
at Reliable Dealers” 


SPECIALS FOR SALE 


1—New 2000# S.S. Horiz. Spiral Mixer. 
2—S,S. Condensers 370 Sq. Ft. 
1—Sparkler 14-S-4 SS. Filter. 
1—Sweetland #12 Filter. 

1—Shriver 18” Alum. Filter Press. 
1—Sperry 24” C.1. Filter Press. 

oe Plate & Frame Presses 18”- 24"- 


2d, SS. 48” Sus. Style Centrifuges 
— 48” SS. Center Slung Cent. 


1—Bird 12” Steel Sus, Cent. X.P. Motor. 

3—Vac. Shelf Dryers 6, 10, 13 Shelves. 

1—Buflovok 32” x 90” Double Drum 
Dryer. 

1—Buflovak 6’ Jack. Vac. Crystallizer. 

8—Stainless Kettles 100 to 950 Gals. 
Jack. & Ag. 

3—Dopp C.!. Kettles 60, 250 & 600 Gals. 

2—Mikro Puly. $.S.—2FF—Bantam SH. 

1—Rotex Screen 40” x 120” MD. 

ae ay Bubble Cap Columns 27” & 


2—Erie City 200 HP Boilers 150% WP 
(1947). 
5—Stainless Tanks 100 to 5700 Gals. 
— Steel Tanks 7,000 to 20,000 
s. 


We buy complete plants or single items. 
Send us your lists. 


CHINERY & EQUIPMENT Cor 

















OUTSTANDING VALUES!! PRICED TO SELL!! 
THIS EQUIPMENT HAS BEEN MAINTAINED IN EXCELLENT 
CONDITION BY US. SOME PIECES HAVE NEVER BEEN USED! 


TANKS AND KETTLES 
1-500 Gallon Saeni- 


tank, Stainless ,on 
Less, w/Agitator, Jeck- 


Item No. 252 


Item No. 594 


item Nos. 
592, 587,593 


MILLS & MIXERS 
1—Abbe Engineerin 
Conttfonal Mill, 2 
H.P. Master Motor 3 


Phase, wg tae om 


a Koad sy fecketeg, 14 iV 


7924 Riopelle Street, Detroit, Michigan 


ri corr. 


wor, Model #6 Mixers, 
Stainless Steel, 5 H.P. 
5—Stokes 43A Granu- 
lators, Stainless Steel 


TABLETERS 
1—Stokes RB-2 Rotery 


ee at ~ Spe id 

at 

Bowl Punch and Dies, 
17-Punch 


1 Coles 5% T | 
Punch Tie Pees 
2—Stokes RD-3 Rotary 
Presses, 3 H1.P. 
FILLING EQUIPMENT 


1—Stokes and Smith 
Powder Can Filler, 


less Steel 
1—Stokes and Smith 
Powder Can Filler 


“JAMIESON PHARMACAL COMPANY 


Item No. 834 
Item Nos. 
830, 820, 818 
Item Nos. 


7976 108 


Item No. 771 
Item No. 983 


Item No. 
1007 


Item Nos. 
796, 987 


Item No. 892 


TRinity 1-2450 





ee $ 
"MISCELLANEOUS. EQUIPMENT 
Hammer Mills: 936x246, Williams 730, 
"Gruendler 3 D, 5XD & 6XD Reversible. 
‘oll Bie 1m Magnetic Separator. 


Compartment Thickener, 


ist Col 
iinet ev min, 
#1 & #2. 


STANHOPE, 60 E. 42nd St., N. ¥., 17, N.Y. 











RENTAL OR SALE 
BOILERS 


DIESEL ENGINES — STEAM TURBINE 


GENERATORS 
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521 


ft 


$500,000 LIQUIDATION 


SEARCHLIGHT SECTION 


PRP ss se eee eB eS BB EE ES SSS SS See eee 


former 


Maneely Chemical Div. of the 


WHEATLAND TUBE CO. 
Wheatland, Pa., (near Youngstown, O.) 


New in 1949. Equipment still installed—under power 
Machinery used only a few months—Practically new. 
Can be used on any standard process. 











50” 
15 HP PAC’ y ‘phase 6 60 
/440 "yore, splash-proot ball bearing 
units have glass coated steel upward 
th restricted tip as well as 2-3” 
off center flanged SEE PHOTO 
3—PFAUDLER 3000 GAL. GLASS LINED STOR- 
AGE TANKS, Model POW, open , welded con- 
struction, each 8’ dia. x 8’ deep, 3” m outlets. 


I—LIGHTNIN’ MODEL SEV 750 SIDE ENTER- 
tue. aren with 20” monel propeller and 


c raikamarionn, sre pon B mes ENTER- 
ina AGITATOR with 3 


2—FEINC 5° x 3 aie. vanautl FILTERS, 
string discharge, complete with wash and com 
SS perm nee agitator, motors, fash 
ver, 
Worthite. 1 mo ~1 motor driven circulating i. 
OTO 
3—BUFLOVAK MONEL EYAPORATORS, now ar- 
ranged as double effect 148 sq. ft. per effect, one 
effect rapid coneentration type, other effect vertical 
tube conn third effect 145 sq. ft. vertical tube 
colana ria; can be weal os as 3 single or one triple 


ffect, ole » rg 
charubers, piping and all supports and. 
S PHOTO 
I—HERSEY 3’ x 24° MONEL ROTARY DRYER, 
direct fire counter current for either natural gas or 
#3 ail motor drive with 3 HP motor, and #300 
American Blower Fan. SEE PHOTO 
2 ent STAND PIPES 12” OD, 1—5’, 1—12’ 
righ 


PAW ALL ACE & TIERNAN CuLenins aye: 
RATOR, hot water type 50 

per hr. with pressure reducer and shut- oe as 

and flow meter. 





EVERYTHING SUBJECT TO PRIOR SALE e 
REPRESENTATIVE ON PREMISES 


ARRANGE TO INSPECT @ 











i—RAYMOND FLASH DRYER, consisting of #40 
RAYMON IMP MILL, furnace, 40 HP motor, 
6” x 20’ screw conveyor, 8” double paddle mixer, 

seledar controller, and 16” belt bee = 

PHOTO 


i—SYNTRON a eeTere’®.. VIBRATORY 
COOLER MODEL F-45 20” 0 16” with 
pan fins, Projection inward son length 5’ 10”. 
KENNEDY #25'2 GYRATCRY FINE REDUC- 
FioNn CRUSHER, 3e ler bearing, gearless type with 

40 HP motor and ase parts, al #1618. 
I—KENNEDY SMOOTH ROLL CRUSHER 24” x 
10” heavy duty chrome steel rolls, one roll smooth, 
other roll has Stoodite steel tips, 2—10 HP motors. 
I—KENNEDY 4’ x 60’ ROTARY KILN, me plate, 
welded, with firing hood, air-seal, self gning 
bearing, 10 HP motor and variable » eo7 
PHOTO 


2-——-KENNEDY VIBRATING soneune type A 3’ 

x 8’ totally enclosed construction, 5 HP motors, 

one double deck, one single deck. 

4—-KENNEDY BUCKET ELEVATORS, #13 mill 

type, malleable iron chain, totally encl 6 HP 

motors, 8 x 5” buckets, 42’ 5”, 87’ 6”, 37’ and 

25’ centers, 

I—SLY AUTOMATIC CONTINUOUS DUST FIL- 
TER No. 68 TYPE 360 with exhaust fan, 4488 sa. 

ft. filtering area, vent fan and 15 HP motor, 

GLASS LINED VALVES AND FITTINGS. 

baeey a Meg rg CONTINUOUS DUST Ler 
LECTOR 34 TYPE 360, capacity 2244 sa. 

of Sheng’ oven with dust fan and 10 HP = 

poe RIEZ PERMANENT MAGNETIC PULLEY 

path CLAD BINS 5’ 5%” x 5’ 5%” x 7’. 

1—SAME AS ABOVE OF CARBON STEEL. 

3—2000 CU. FT. BINS 15’ x 15° x 7’ tapering to 

3’ square, one with separation plate. 

I—CARBON STEEL BIN 500 cu. ft. 8’ x 8’ x 6’ 

tapering to 18” sq. at discharge. 


CHEMICAL & PROCESS 
MACHINERY CORP. 


146 GRAND STREET, NEW YORK 13, N. Y. 
FACTORY: 52 NINTH ST., BROOKLYN 15, N. Y. 


In collaboration with R. C. Cowen, 35 Worth St., N.Y.C. 
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i—KENNEDY 36” DISC FEEDER % ton per hr. 
i—ACME JAW CRUSHER, 9” x 16” size 8% A, 
manganese jaws, with 30 30 HP motor. 

Fa WEIGHT SACKING SCALES, ped- 
estal 


pa eeerey CONTRA-FLOW ps og MIXING 
HAMBER with explosion cone and combustion 
= 


i—i4”" x 18’ BELT CONVEYOR with 1% HP 


motor. 


I—LINK BELT SCREW CONVEYOR ¢” dia. x 
30’ variable speed drive, 


I—GENERATING SET 15 KW, 
natural gas driven, J mod 


with centrifugal clutch and outbored power tobe 
<. at AMP automatic switch and bus transfer 
sw 


Tey anes MONEL Af aa Model 80 series 
9%, 100 GPM at 25’ head 


panne MONEL PUMPS, Model 4 
M7B60, 100 GPM at 25’ bi +e, 


2—DURIRON MONEL Pomrs, M 
M7MD70, 100 GPM at 25’ head, er 


9—WORTHITE STAINLESS STE —_ 
oan 1CG1, 50 GPM at 35’ head gin A A vie wie 
(WORTHITE STAI Eee. ft 

1% CG1, 1 HP motor, 90 G AO ea 
i—DEMING MONEL Daring , Pair 

Standard motor drive, 2 HP rn EM ¥ 
a Bemine wont, ‘PUMPS, Mod wot hy 

a ae oy B oar 1 RY, 
ISLAWRENGE 114” HASTELLOY C PUMP, 5 


GPM at 40’ h 
Approximately 25 motors from % to 40 HP AC 8 


phase 60 cycle, 220/440 volt. 


ACT NOW 
© §=Tel. Sharon (Pa.) 6525 


Telephone: 

Worth 4-8130_ 
Cable Address: 
(KEMPROCESS) 


al 








YOU BUY pert Rotary Prose. oe nt, type 316 8/8 


AMERICAN ee 
' Moras 


J/rand ‘e . r Air 
YEARS OF VEPEND, 


AIR COMPRESSORS - 


A FEW REPRESEN- 

TATIVE UNITS FROM 
OUR STOCK OF OVER 
300 COMPRESSORS— 

ALL MAKES—CAPACITIES AND 
PRESSURES 

80 CFM ¢x65 Worthington HB 

122 CFM 7x7 Ingersoll BS-1 

211.CFM %x9 Worthington HB 


426 CFM 12x11 Ingersoll ES-1 
628 CFM 14x13 Ingersoll ES-1 


3-WAY SERVICE 


CHICAGO PNEUMATIC 
TWO STAGE 


16/Iisi0 with three Beep Control 


A 3 : crm 100-126-Lb. 300RPM—160HP 
100-125 Lb, 360RPM—175HP 
itso Seu 100-125 Lb. 400RPM—200HP 
Direct a or 
unry 
Two available Rebuillt—Guaranteed 


INSPECTION INVITED 





VACUUM PUMPS 








NEW PORTABLE 
AND REBUILT — TESTED — 
GUARANTEED 
Gas) 2 Pneu 





























@ 1—WE SELL REBUILTS... 
@ 2—WE BUILD COMPRESSORS... 
© 3—WE RENT COMPRESSORS... 


VACUUM PUMPS (DRY) 
41 on Ingersoll 6x4 
“a4 C American Py a 
mgersoll 6/5x3% 
ngersoll 6/ex4 














x6 
Rington 18x7 
rthington see? 











Wort! orthington 2 
American 24x11 


fT wrervranrt Ain ComPResson Can?. 


N.Y. CHickering 4-7665 


- North Bergen,N.J. Union 5-4848 





Grupe Dryer—6’ dia. 26’ tong, tubes, 
Stoker Vacuum Pump—106 efm—complete with 
2 and D-2A, stow speed, portable 
P & F Filter Press—32 plates—33 frames 

ail times: NEW AND USED KETTLES 

7 ixer—Model “3” 42.5 

Gets SEtatE RIBBON MIXERS—Jacketed 


Sigma Arm—Jacketed 
Mixers—! 


ADDITI a Glade "axes i, $1 STOCK—Ribbon a 
SS ALL: 
S/o tee Pag x 56” deep. 

tering Agit. W/meters and 
seers LINE OF 8/8 & PLAIN STEEL 

eurrevan. stock at mes. 
FLOVAK veckun 68 ORUM PEYER-h ie 
2" Sonate 

bumps and condoncers. u 


We have a complete inve: p| Chemical Proe- 
essing Eaulpment on hand all times. 


SEND US YOUR INQUIRIES 
WE BUY ONE ITEM OR ENTIRE PLANTS 


AARON EQUIPMENT COMPANY 
1347 So, Ashland Avenue., 
Chicago 8, Ilinois 
PHONE: CHesapeake 3-5300 











STORAGE TANKS 


—Prompt Shipment— 

LINED TANKS — USED — 3000 
lion capacity. b Rt construction— 
iy insulated. tk food with man- 

hi Suitable wn mil ood prod 

a te chemicals, solvents and 
" x 146" ten (or k.. ) ‘- Breet pos 
Welded constructio — sah estes 


MISCELLANEOUS Giihiicewes sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
CORP. 


332 Seuth Michigan Ave. 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 








7% 


PULVERIZERS—Sturtevant #1 Ring, Wms. 
LG 1 and GA 30 Hammer. 


SEPARATORS—Raymond 6’ Whizzer 


CRUSHERS, JAW—8i2 x 14%, 11 x 26, 
18 x 36. 


DUST COLLECTOR—Air Dyne 78000 cim, 
new 


KILNS, ROTARY—4 x 30, 5 x 40, 6 x 80 
CENTRIFUGES—Tolhurst 26", 40% 


Rubber Lined. Laughlin B-4 Cont. 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 








10,000 mens 
G00D USED EQUIPMENT 


SOLD * BOUGHT « TRADED 


V FULL FINANCING Up to 24 months 
V RENTAL PLAN No copitel investment 
V LAYAWAY PLAN A deposit will hold 


Send for descriptive bolder 
to's). 23RY AND J 
hg OU MENT COMP. 

















NEW se ROOD ASAE EQUIPMENT 


Sere 


H. LOEB & SON tm PHILADELPHIA. 31, PA. 








YOUR PREFERRED SOURCE FOR 








et 0 —Orvibe Stmpsou 10, ay Steel Tanks Welded 
Bod a artages 
WHAT HAVE YOU FOR SALE? 


for BETTER BUYS & SERVICE 
Phone SOuth 8-4451—9264—8782 


You can BANK on 





$22 
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SEARCHLIGHT SECTION 





YOU GOT SOMETHING ON THE BALL 
WHEN YOU GET 


GELB 


MACHINERY 





1—Sweetland #2 Stainless Steel Filter, 
12-16” Leaves, 28 sq. ft. 

1—Feinc Stainless Steel Rotary Vacuum 
Filter, 5‘ x 3’. 

2—Oliver Rotary Vacuum Filters, 5‘3°' x 6’, 
Steel Construction with Monel Screens. 

1—Bird 24°’ Monel Screen Type Centrifugal! 
Filter. 

1—Oliver Homogenous Lead Filter, 8’ x 8’. 

1—Sperry Aluminum Plate & Frame Filter 
Press, 42" x 42’, Closed Delivery, 3” 
Frames, 35 Chambers. 











DRYERS—KILNS 
1—Vulcan Rot Kiln, 7’x120’. 
1—Buflovak Stainless Steel Lab. Double 
Drum er, 6'’x8”. 
3—Devine Vacuum Shelf Dryers, 5, 9. 
1—Buflovak Double Drum Dryers, 32’’x90". 
a Rotary Steam Tube Dryer, 


i—Kuhn Rotary Steam Tube Dryer, 3’x12’. 
2—Buflovak Vacuum Drum Dryers, 24x20". 
wy Devine Rotary Vacuum Dryer, 


Buflovak Double Door Vacuum Shelf 
Dryers, 20 shelves each. 


FILTERS 








um 
ayy i newe Presses, Closed Delivery, 
ad 42""x42" Cast Iron Plate & Frame 
Press, 16 Chambers, Closed De- 


livery. 

1—Sperry 12” Bronze Plate & Lda orl Filter 
Press, Closed Delivery, 9 Chambe 

1—Shriver 42''x42” Evedur 1 Senne Plate & 
ntl Filter Press, 40 Chambers. Closed 

ive 

3—Shriver + 5696" Cast Iron Plate & Frame 
Filter Presses, Closed Delivery, 24 & 25 
Chambers 


$—Sweetland Filters, #2, 5, 7 and 12. 
1—Oliver Rot Stee] Filter 3’x1’. 
1—Shriver 24''x24" cast closed deliv- 
ery, filter presses, 3 eye, 23 chambers. 
CENTRIFUGALS 
1—Fletcher er oy Steel S$ nded Type 


Centrifuge, 40” Perforated 
2—A. T. & M. Sainler Steel seneee 
T Cen’ * Imperforated Bas- 


tcher lwind Centrifuges, 
nae Pa. ee Basket with Explosion 


Moto: 
1—Tolhurst Stainless Steel S meee. "ign 
Centrifuge, 40” Im: 
1—Fletcher ‘428" 
—_ Perforated Beaker Ser ete ie Exp) 


Centrifuge, 36” 


1—Tolhurst ot Center $l 
ge with Explosion 


er gg 
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1—Koven Stainiess Stee 

1—Combustion E 
300 PSI interna A gg 

1—Patterson Stainless 





1—Pfaudler Glass Lined Jacketed Vacuum Reactor, 500 Ga 
1—Pfaudier Glass Lined Jacketed Kettle with Ancho 


Cop. 
12—Koven Stainless Sreai-ctnd jad soeeaeee Vacuum Sentien, 380 Gals. Cap. 
iene  Sralalens 


Steel Autoclave with Turbine Agitator & Explosion 
Proof Drive, 200 Gal., 225 PSI. * 


w Type ye 150 Gals. 


Tank, 1200 Gals. Cap. 
teel Jacketed Autoclave, 500 Gal. Cap., 








1—fighenta “Mice, ode gag t000, 10 HP 


1—Netico Br Drive Model WT 27, output speed 

I—Simpeoa, 31 int 

4—Baker Perkins Steel Jacketed Mixers, 
Sigma Blades, 100 Gals. 

3—Boker Perkins Stainless Steel, Jacketed 


rs, Sigma Blades, 1 
1—J. H. "bey Jacketed Powder Mixer, 5000 
e 


er #1. 
1 Intensive Mixe: 


Arm jacketed Mixer, Sigma Blades, 225 


1—Baker Perkins Stainless Steel Dis “4 
Mixer, Size 15, Type VUMM, 1 
nag cap., 150 gals. total cap., 7 7] 

ive. 

PULV ERE ERS OR NOERS-+Oh0 tS 

ere Bolling 2-Roll Experimental 

Mikro #3TH Mikro Pulverizer with 30 


1—Mikro #3W Pulverizer. 
1—Mikro #2TH Pulverizer, gs ang Stee! & 
ppremeruetios we Motor, 


ter Rot 
eweil £0 $5. Rotary Cu Cutter. 





Abbe #2 
Ball Pa 
Ball & 
rege hoe 
Mikro Stainless Steel Atomizer z.. 
3—Thropp >to. Rubber Mills, 18" 
oe #2 Buhrstone lined Pebble Mill, 


1—Gruendler #2440 Hammer Mill. 








1—Buflovak T Type 347 Stainless Steel 
Rotary Vacuum Dryer, 5’ x 20’ with 
all auxiliary ‘ 








Es ablished ISI 


an 2-Roll Rubber Mill, 10x24”. 

1 ut Waldron #36 Attrition Mill with 
2-75 HP Motors. 

AUTOCLAVES—KETTLES—TANKS 

1—Monel porate Tank, 1,300 Gals. 

2—Blaw a Se Jacketed Autoclaves, 
300 & seedless: Cap., Working Pressure 





tor, Turbi 
ay Steel Jack: 
ith Rake Type A 


\. jure, 

i Vacuum Reactors, 
2 e Each. 

1—Buffalo tei, ure Tank, 10,000 Gals, 


25—Steeil Secove ‘Tanks, 9,000-17,500 Gals. 
1—Steel Rubber Lined ‘Storage Tank, 4,500 
Gals. Cap. 


MISCELLANEOUS 





Ex- 
chan os e 
1—Struthers ‘lls ’ icy B Heat Ex- 
ers, 450 sq, it. Bw used”. 
1—iP Motos, Model #2021 ae 
3—Nash a aa Vacuum aa Model 
uflovak sveg vane D Double ‘Bifect Monel 
Evaporator, 
ss soe ‘Stainless Steel Tieat Exchanger, 60 
1~Saeee Model 3A Heavy, Duty Horizon- 
tal hnmeyepe ae Baler. a 
a safe Copper “Condensers, 300 & 
sq 
—Dayton Centrifugal Pum 
less 3! Size 1C8 at paz head, 
oJ est ae ra 


Rests Sree 


ee 





Pumps, 


~ R.GELB & SONS, in 


CHEMICAL, RUBBER 
_STATE HIGHWAY No. 29, 
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OL 
_UNION, N. J. 


PLASTIC and FOOD PROCESSING MACHINERY 


Ul Irelah'all (mee: 82918) 











PATENTS 
REPORTS 
TESTING 





PROFESSIONAL SERVICES 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 














R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 


READER MAY CONTACT. 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 


”% 


JAMES P. O‘DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 
39 Broadway, New York 6 











W. L. BADGER 


809 Gouth State Street Ann Arbor, Mich. 


CONSULTING CHEMICAL ENGINBER 
Evaporation, crystallization, and Heat Transfer: 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 





New York 6, New York 
Bowling Green 9-3456 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations—Reports— Design—Supervision 
Augusta, Ga. Atlanta, Ga. Anniston, Als. 














4. PAUL BISHOP AND ASSOCIATES 


Consulting vg Engineers 
ca Deca i re RACE es 
p> | of Food Chemical Plants 
ep rie ee a 
Write P.O. 348 


Champaign Illinois 


KOHN & PECHENICK 
Consulting Chemical Bngineers 
Plants — Process — Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 
262 Huron St. Brooklyn 22, N. Y. 


GUSTAVE T. REICH 


Consulting Chemical Engineer 


BY- D 
CARBON-DIOXIDE — WASTE DISPOSAL 
Packard Building Philadelphia, Pa. 








CARL DEMRICK 


Technical Translations 
Send for Circular 
58 So. Broadway Yonkers, N. Y. 





THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial « Process 


1200 N. Broad 8t. Phila. 21, Pa. 
Offices Throughout the World 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York ° Chicago . San Francisco 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 





MARCO COMPANY, INC. 
Researchere—Machine Designers—O lant, 
Specializing in the a of continuous 


processing methods juipment for 
Shonsioala, food and cther products. 


Third and Church Streets, Wilmington 40, Delaware 





J. E. SIRRINE COMPANY 


Engineers 


trochemteat and Metallurgical Product H 
‘aste Disposal; r Supply Treatment 
Analyses & Reports. 











Organic and Inorganic Chemistry 
Provesses—Products 


250 East 43rd St. New York 17, N. Y. 











CHAS. T. MAIN, INC. 


Engineers 
Industrial Plants 
Reports Design Supervision 
80 Federal Street Boston 10, Mass. 


. 817 So, Tryon Street Charlotte, North Carolina 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 
Plants - DESIGN - Equipment 
Economic ~ SURVEYS - Technical 
Process - DEVELOPMENT - Product 
Registered Professional Engineer 
1411 Walnut St. Philadelphia 2, Pa. 











FRASER-BRACE 
ENGINEERING CO., INC. 


Design Bngineors & Constructors 


of 
eat “2 
10 Bast , New York 16, N. Y. 2-5570 





C. L. MANTELL 
Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


FOSTER D. SNELL, INC. 


Laboratory & Pilot Plent Projects 


New York 11, N. Y. 
Phone WA-4-8800 








HALE AND KULLGREN, INC. 


Specialists in Processes and Plents for Rubber 
* and Plastics 


A Complete Service 
incl : Economic 3 Design; 
; Contracting and Operation. 
Akron 10, Ohio 





613 E. Tallmcdge Ave., 








MELVIN NORD, DR. ENG. SCi., LL.B. 
Consultant én Legal and Technical Probleme 


REGISTERED PROFESSIONAL ENGINEER 
CHEMICAL ENGINEER 
PATENT ATTORNEY 


Detroit 1, Mich. 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Desig + Construction - Reports - Appraisals 
80 Broad Street, New York 4 








524 
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All business 
is specialized 


...and nothing specializes 
on your business 
like your business paper 


This bright bird specializes. He picks 
out the cold customer who’s a hot 


prospect. And it pays! shanocs: 
pays in your business too . . : mos 

all when you're looking for data on 
new products, new ways of doing busi- 
ness. That’s why this business paper 
of yours is so vital. It specializes on 
your business—scouts for facts you 
need to solve your specific problems. 
Editorial pages and ads both bring 
you a heap of help. Like all the best 
informed people in your field, you'll 
find you always keep a step ahead 
when you read... clip... use every 
issue, to do more business better. 


This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper still 
more profitable time. 


NEXT MONTH ... 
Watch for our 48-page Re- 
port on Heat Technology—an 
integrated symposium of 12 
articles on production, con- 
tainment, transport and trans- 
fer of heat. Look too for the 
“Thermal Spectrum Chart.” 


CHEMICAL ENGINEERING 





I EYer= 


‘Cig-bbal 


laabloibhact 


ou're looking at a polished section cut from a Dura« 
spun ‘Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and. blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


if, before ordering or asking us to quote, you would 
like to know more about ovr work and facilities, send 
for our Catalog 3150. 


\ 
4 


{ 


THE DURALUY COMPANY 





prepared by ee 
THE ASSOCIATED BUSINESS PUBLICATIONS 
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rsepower 


NOW IN USE! 


Recommended setup 


FOR SHOP AIR AT LOWEST COST! 


HE above illustration shows a modern air 

compressor installation completely equipped 
with controls capable of functioning efficiently 
under all plant air requirements. 


This opposed-action unit is one of the latest 
Cooper-Bessemer motor-driven compressor de- 
signs.and is rated 1,000 hp, delivering 5,000 CFM 
at 100 Ibs. operating pressure. The Cooper- 
Bessemer opposed-action design contributes to 
space-saving Compactness, vibration-free opera- 
tion and long life. Note also that in this setup 
pulsation dampers are located on all suction and 
discharge lines, and that all controls are local- 
ized on a single panel for maximum compactness 
and convenience. Finally, space requirements, 
piping and line losses are minimised with a single 
overhead intercooler. 


Whatever your requirements for air, Cooper- 
Bessemer engineers will be glad to work with 
you and help you come up with more air... im 
less space... at lowest cost. 


New York © Chicago * Washington * San Francisco * Les Angoles © 

Gen Diego * Houston ¢ Dallas * Odessa * Pampa * Greggion » 

Seattle © Tulse * St. Louis ¢ Gloucester ¢ New Orleans * Shreveport 
Cooper-Bessemer of Conada, Lid., Halifax, N. S. 





DIESELS « GAS ENGINES « GAS-DIESELS * ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS « HIGH PRESSURE LIQUID PUMPS 
526 May 1953—Cuemicat Enciveerinc 








ADVERTISERS INDEX 


For more information about products of these advertisers, use Reader Service postcard in section following 


Admiral Tool & Die Company, Inc.... 
Aerofin Corporation 

Air Preheater Corporation 

Albert ra Supply Company 

Aldrich Pump 

Allegheny Ludlum Steel Corp 


B326 
372 


Alley Steel Products Co., 
Aluminum Company of America. 180-181, 25 
Amercoat Corporation 

American Air Filter Co., Inc. . . 
American Bitumuls & Asphalt Co 
American Blower Corporation 
American Brass Company 
American Flange & Mfg. 
American Hard Rubber Company 
American Instrument Co., Inc 
American Locomotive Company 


American Mach. & Metals Inc., Tolhurst 
278 


Div. 


American Op’ 

American Wheelabrator & Equip. Corp. 
Ampco Metal 172- 
Anthracite Equip Co 

Armstrong Machine Works 
Anti-Corrosive Metal Products, Inc 
Atlas Mineral Products Co 

Atlas Powder Com; 

Automatic Switch 


Babcock & Wilcox Company 
Babcock & Wilcox Co. Tubular Products 
Division 24-25 
Bailey Meter Company 
DRO CO ica ocsinasinienantrers 309 
Baker & Adamson Products, Gen. Chem- 
ical Div. of Allied Chem. & Dye Cor- 


Baldwin-Lima-Hamilton Corp 
Barrett Div. of Allied Chem. "7 Dye ied as 
Bauer Bros. Company 296 


Bechtel Corp. 90 

Berkeley Scientific Div. of Beckman In- 
strument Inc. 149 

Bethlehem Steel Company 

Bird Machine Company 

Black, Civalls & Bryson Inc 

Blaw a Depts 4 

9 ee Vives gegen 2 ge 1320 
ickman Inco 

Bridgeport ee. 

Bristol Company 

Brookfield Eng. Labs Inc 

Brown Boveri Corporation 

Brown & Root Incorporated 

_ Brush Electronics Co 

' Buell Eng. Co 

Buffalo Forge Company... 

Buffalo Meter Company 

Buffalo Pump Company 

Buflovak Equip. Div. of Blaw Knox 

Builders-Provi 

Bustinfirm-Gri 

Butler Mfg. 


Cambridge Wire Cloth Com 
Cameron Iron Works = 


Chapman Valve Mfg. Co 
Chase Brass & 
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Chemical. Cami 86 eens ccs skied os 304 
Chemical Construction Co., Inc 470 
Chemical & Power Products, Inc 

Chemsteel Constr. Co., Inc 

Chicago Bridge & Iron 

Chicago peony ng Tool Company...... 


R. D. Cole Mie. Company 
Colorado Iron Works Co 
Corning Glass Works 

Cooper Alloy Foundry Congr 
Cooper-Bessemer Corp 


ADVERTISING STAFF 








Coppus Eng. 
Courtaulds Inc. 


Crane Packing Company 

Rene “OO. . ik snvcadcaceosces 62- = 
Crucible “> Co. of America 

Cuno E 


Darco Dept. Atlas Powder Company.... 
Darling Valve & Mfg. Co 3 
Davenport Machine & Foundry Co 
- ssc tor ow 
om » ¢ 
1. Day ¢ 
DeLaval 
DeLaval Steam Turbine Company 
Delanium Carbon Corp 
Deming Company 
Diamond Power Specialty Corp 
Dicalite Div. Gt. Lakes Carbon Corp... 
Dodge Mfg. Comeuy 
Dorr 
Dowell Socpented 
Dracco Corporation 
E. I. du Pont de Nemours 
The Duraloy Co 
Duriron Company, Inc 
Dust Suppression & Eng. 
Dynel Div., Textile Fibers Dept 


Eastern Industries Inc 

Eastman-Kodak Company 

Eaton Dikeman Company 

ee Div. of Gen. Dynamics 
orp. 2 

Electric Steel Foundry Co 

Entoleter Div. of The Safety Car ses. 8 
& Lighting Co., Inc 


Enjay Company, Inc 
Erie Ci 
Eriez 


Fairbanks-Motse Company 
Falls Industries Inc 
Fansteel Mat. Corp 


Farris — Valve Corp 

Filtrol Corp. ...sscccesscsececeeesse 158 
Fischba 

Fisher 

Fischer & Porter Company 

Fletcher Works 

Flexonics Corporation 

Food Technology, Inc 

Foote Bros. Gear & Machine Corp 
Forty-Eight Insulations, Inc 

Foster Wheeler Corporation 

Foxboro Company 

Friez Instu. Div. of Bendix-Aviation age 


Prochauf iso Co.. 
Fuller Com 
Fulton Syiphon Company 


ransp. 18, 121, 245 
General Chem. Div. Allied Chem. & Dye 
Corporation — 


79, 88-89, 347 

General Machine Co. of New Je ‘ 

The Girdler Corporation 

Globe Steel Tubes Company 

Glyceri 

Golden Anderson Valve S 

Goodrich Chemical Co., 

Goodyear-Tire & Rubber Con Inc 

Gotham Instruments Div. of American 
Machine & Metals Inc 

Goulds Pumps 

Graphite Metalizing Corp 

Graver Tank & " Constraition acre ~ 

a 


Grinnell Company, Inc 
Groen Mfg. Co 


Hagan Corporation 

Hammel Dahl Company 

Hardinge Company, Inc 

Harper Co., H. M., The 

Harshaw Chemical Company 

Hassall, John, Inc 

Haveg Corporation 

Haynes Stellite Div. Union Carbide & 
Carbon Corp. 30 

Hays Corporation 

Heyden Chemical Corporation 

Hewitt-Robins Inc. ......+.+++ee00+ 468-469 

Hills McCanna Company 

Hooker Electrochemical Co 

Hydrocarbon Research, Inc 


Illinois Water Treatment Co 

= sen a dre gp Pump Mfg. Co.. 
om 

lateonetiond tage Ter, 

International Nickel Co 

linternational Paper Co 

International Salt Co., 

I. T. E. Circuit Breaker Co 


on Gear Mfg. Co., D. O 
f Mfg. Company 

it Mfg. Corp., The C, O 

Jenkins Brothers 

Johns-Manville 


Mfg. Company 
Kidde & Co, Walter 
Kinney } 
ons & Blum Mfg. 
ht, Maurice 
Kol Hold 4g 4 
Koppers Co., 





Kemp 


Lebanon Steel Foundry 
Leeds & Northrup Co 





se sa Refractory Porcelain Co 
FOR cciedekicne berpoawes ts 20-21 
Movan ‘Instrument Company 
Merco Centrifugal Co 
Merrick Scale Mfg. Co 
Mi Pipe Co 
Co., The 


Mission Mfg. Co 
Mos ag — Inc 


Co 
National Research 
Neptune Meter — 
Newark Wire og Co 
Niagara Alkali Co 
Niagara Filter Div, of American Machine 
& Metals Inc 


- 
> aon S & —— Corp. 254, a 
Nein & Co., ie 
— ‘om Valves Die oo Rockwell Mfg. 
0. 37 


Ohio Steel Foundry 
Oliver United Filters Inc 
Oronite Chemical Co 


. Co 
Penn. Flex. Metallic Tubing Co 
Penn. Ind. Chem. Corp 


ond Pulverizing "Div Combustion 
-Superheater, Ind.” 280 


Roper Corp., Geo. D 
R-S Products Corporation 
Russell & Stoll Co. Inc 


Simpson Mix- “Muller Div 

Sivyer Steel Casting Co 

Sly Mfg. Co., The W. W 

Smith, A. O. 

Snap-on Tools Corporation 

Solvay Process Div. Allied Chem. & Dye 
Corporation 2 

Sparkler Mfg. Co 

Sperry & Co., D. R 

Spraying Systems Co 

Sprout Waldron Co 

Standard ag, te ENG DEED saree B286 


Standard Steel Corp 
Stanley Co., Inc, Wm. W.......... LT502 


Sun Shipbuilding & lock Co 
Sutton le &e sh Big 
Superior Electric Company 
Surface Combustion Corporation 
Swenson Evaporator Co 


Taber Pump Company 

Tank Car Div. Gen. Amer. Trans. Corp. 121 
Taylor & Co., W. A 344 
Taylor Forge & Pipe Works 

Taylor Instruments Co 

Terry Steam Turbine Co., The 

Texas Gulf Sulphur Co 

Texas Pi Co 


Le Bs. sets 

Torit Mfg. 

Traylor-Engrg. & Mfg. Co 
Trent Tube Compan 
Tri-Clover Machine 


Uehling Instrument Co 

Union & Paper 

Union Carbide & Carbon Corp 
U, S. Gasket Co.... 

U. S. I. Chemicals Mes 

U. S. Rubber Co. . 

U. S. Stoneware 


Viking Pump Co, 06:55. 50s -100i'e0se50 
Virginia-Carolina Chemical Corp 
bi gre Smelting Co 
Machine 
Velean Iron Works 
Wagner Electric Corporation 
Watson-Stillman Fittings Div. of H. K. 
Porter Co., Inc 
Walworth Co. 
Welsbach Co 
Westinghouse E 42-43, 84-85 
385, 439 


Westinghouse Electric Corp., Air Condi- 
tioning 

Weston Elec’l. a Co 

Wiegand Co., Edwin 

Wi Gasholder Div. of Gen. Amer. 

tansp. 245 

Wigton-Abbott - Corp. NES PER Oe ey ay 427 

Wilfley & Sons, A. R 482 

Williams Patent Crusher & Pulverizer 
Company 

L. J. Wing Mfg. Co 

T. C, Wilson Inc 

Willson Products, Inc 

Wolverine Tube Division of Calumet & 
ANNE BOO i 09's Few noice Kees’ 405 

Worthington Corp. ......7 75, 425, 429, 443 

Worklon Inc. 

Wyandotte Chemicals Corp 

Ween OG. ii hicks es ccedss is vas B356 


Yarnall-Waring Co. ............ B322, T356 
I OI coda ba the SPO b nies boNe 454 
Youngstown Welding & Eng. Co 





PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mer. 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted 
Selling Opportunities Wanted 
Employment Agencies 
Emp!oyment Services 


BUSINESS OPPORTUNITIES 
ffered 


SQUIPMENT 
(Used or Surplus New) 
i,k | eee ee re me rE ye ir we as 514-523 


WANTED 
Equipment 


ADVERTISERS INDEX 
Aaron Equipment Co 
American Air Compressor Corp... 
American Allsafe Co., Inc........ 512 
Barcan Co., Irving 
Blaw-Knox Company 
Bonded Scale & Machine Co 
ipment C 
& Process 


7) 
Chemical Service Corp 
Consolidated Products Co., Inc. 
Cummings, Landau Laundry Machy: 

Co. Inc. 
Dalton Supply Co 
Drake Personnel Inc 
Electric Equipment Co 
Employers Service Bureau 
Equipment Clearing House Inc.... 
First Machinery 
Freeport Sulphur Co 
Gale, J 
Gelb’ & Sons Inc., R 
Heat & Power Co., Ine 
Heineken Inc., W. P 
Jamieson Pharmacal Co 
Kehoe Machinery Corp 
Lawler Company 
Lestan Corp 
Loeb benipenent Supply Co 
Loeb & Son, H 
Lukens Steel Co 
Luria Steel & Trading Corp., Er- 

man-Howell Division 522 
Machinery & Equipment Co., fon 522 
Machinery & uipment Co.,(N 
Metropolitan Oakland Area 51 
aepeen geod & Soap Machinery acs 


O'Shea’ Horn EE System 

Perry ove ment Corp........... 515 
Plastic inery Exchange 
Rubhberset Company 
Stanhope Inc., 

Stein Equipment Co. 
Strickler & Assoc. nc 520 
—n Chemical 2  Diciiearing 81 
Union Standard Equipment Co. 
Vermilye Co., Charles 

Vulean Detinning Co., The 

Windemere Sales C 
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e CHEMICALS 


e EQUIPMENT 


e SERVICES 








How Reader Service Works 


The Reader Service postcard inside the back cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. The 
card has corresponding numbers for each of the 


address; mail the card to us. Answers will come 
direct to you from the companies. The letters, 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, c and A, B, C indicate first, 


key numbers in this directory. 
bers of the items you wont; fill 


Aluminum chemicals, basic 
Aluminum sulfate 


tom 
Insulation, asphalt base 
Protective 


Diatomaceous materials 
Dimethylformamide 
Emul 


Fatty acids, hydrogenated 
Fertilizer 


GI 1, reference book, mon ee 
Industrial ince 
Insecticide 

Insecticides, pyrenone 

Isopropyl alcohols, petrohols 
Laboratory 


Lubricants, 


Naphthas 

Nickel, silicone-treated 
Oil, heat transfer, heavy 
Organics 

Oxidizing catalyst 
Paint, silicone cement 


530 


Circle the num- 


out the return page. 


Plastics & resins, chemicals 
Polybutenes 
R 


Paste, for plastisols 
Styrene based 
Sequestering 
bulletin #3 
Silicates of soda 
Sodium 
Sodium carboxymethylcellulose, 
applications booklet 
Sodium phosphates 
Styrene monomer, bulletin 0-1-119. .R449 
Sulfur 
Sulfur dioxide, liquid 
Surface active agents 
Tantalum 


Air conditioning units 
Humidity control 
Temperature & humidity control. .T362 
Air handling equipment 
Air handling equipment 
Air conditioner 
lowers 


Fans, cooling tower 
Anodes, graphite ground, catalog 
$-6510 
i submerged, oilless 
AP Pe a a ere te 348E 
Belts, V, link 
Bifurcators 
eg MUL ELL Ue oe ee ee 3510 
Brine making equipment, lixate 


Castings 
Centrifugal, catalog 3150 
High alloy, catalog 175........... 168 
Steel 

Centrifugals 

Centrifugals, center slung 

Centrifuges, bulletin 1259 

Charts, recordin 

Cleaners, tube, 


second, third, etc., item in an ad or on a particular 


Cloth for industrial clothing, dynel. .323 
Clothing 

Industrial, orlon 

Safety 


Horizontal air, bulletin L-675-BIB. .443 

Pneumatic, class O-CE, bulletin 726.94 
Computation center 5 
Computers, electronic, differential ; 


Condulets, explosion-proof 
Containers 
Bags 


Valve, multiwall 
Drums, acid, two-piece 
Drums, aluminum 
Radioactive 
Controlled humidity, air conditioning 
method 367 


ity & power, bulletin 63B... 
Portable 
Conveying-feeding-elevating units ... 


Negative pressure 
Coolers 
Cascade 
ene Pyrex $ 
mpervious graphite, 
stile S-6820 
Rotary 
Couplings 
Coverings, rubber 
Crane hook, non-swinging 
Crane, portable 
Discharge end, rotary kiln, air cooled 
bulletin 07B6368A 
Disintegration equipment 
Disintegrators 
Mills 
Grinding 
Impact 
Pulverizers & crushers......... 442d 
Distillation assemblies, glassed steel 
bulletin 894-D-1 
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Drying units, flash, catalog 54A..... 280 
Ductwork, resin-bonded glass 
laminates 
Dust collector 
Dust collectors 
Centrifugal. . .178, 287b, T374, TR428 
Cloth flat bag, bulletin 98 
Cloth flat bag, bulletin 909A 
Cloth tube 
Cloth tube, blow rin 
Cloth tube, catalog 
Electric precipitation 
Units, metal or woodworking... . 
Water wash 
Water wash, catalog A-653....... 455 
Fyjectors 
Pet, Mralbetin S12 65a iid URE 452d 
Steam jet 
Electrode, electric-cutting 
Elevators 
Elevators 
Bucket 
Bucket, catalog No. 418 
F.vaporators 
Fabricators 
Heat exchangers 
Piping & pipe bends 
Process equipment 
Heavy metal 
Stainless steel 
Tubing 
Fan, cooling tower 
Fastenings 
Non-ferrous & stainless steel 
Stainless steel, catalog 53D 
Fasteners, nails, rivets and screws, 
assembly handbook 
Feeders 
Chemical 
Regulating, constant-weight, 
bulletin ss-D-11 
Filter cloths, metallic 
Filter fabrics 
Filter media, rigid 
Filter medium, anthracite 


Batch pressure 
Continuous pressure 
Continuous vacuum 
Horizontal plate 
Horizontal plate, free drainage 
Plastic, air 
Pressure 
Pressure-leaf, horizontal and 
vertical 
Strainer, disk-type 
Filtration equipment 
Fire extinguishers 
General line 
Portable 
Portable foam systems 
Fire extinguishing systems, 
Automatic 
Fittings 
For light wall pipe 
Forged steel 
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Stainless steel 
Tube 
Tube, catalog 4300 ............. 448 
Welding R473 
Welding, seamless forged steel... . 
Forgings, stainless steel 
Freezer, food 
Furnaces, oil-fired, radiant heat 
Gas cleaners, electrostatic 
POOCMINND 56sec eee cannes ee 
Gasholders 
Gaskets 
Plastic compound, Tygon 
Teflon-jacketed, catalog, 
No. 1-339 WA 


gas 
Inert gas, bulletin 1-10 
Nitrogen atmosphere, bulletin 
N-432 


Steam, catalog SB38CE-5 
Hangers, pipe 
Heads, satety 
Heat exchangers 


COR: COD. 6 iki cic ias ees 103 


Extended surface 

Graphite 

Impervious graphite, shell & 
tube 


Shell and tube, catalog No. 12 
Heat transfer equipment 

Platecoils, bulletin P61 
Heaters 
Heaters, air, direct gas-fired 
Heating systems, dowtherm 
Hoods, vent, resin-bonded glass 

laminates 
Hose... 

Acid 

Bulletin, 6879 

Flexible metal 


Hydrogenation equipment 
Idlers, belt 
Indicator base, magnetic 
Instruments 
Instruments 
Alarm units, signal, for flow lines 
and graphic panels 
Analyzers 
Plant stream 
Plant stream, continuous. ... 
Recording 
Automatic control 
Comparators, pH and chlorine. . 
Control systems, air operated 


. 344 


Controllers 
Electronic pyrometer 
Flow, bulletin 470 
Force-balance 
Liquid. level, bulletin F-2506. . 
Poenmatio ss iis6 i capes 400- 401 
Program, catalog No. 500 
Pyrometers, bulletin GEC-714. .347a 
Pyrometers, hand, bulletin 
GEC-836 
Thermometers, resistance, 
bulletin GEC-835 
Dial indicators 
Dispensers, chlorine, catalog 61. 
Feed controls, mill, electronic. . 
Flowmeters, mass rate 
For heat flow problems 


Gages — 


seersnsally catalog 35 
Manometers, differential pressure, 
bulletin C-12 
Measurement and control 
Measurement & control, electric 
and pneumatic 
Mesucie, —— thermo- 
couple GEC-245 
Mercury plunger relays 
Meters and controls, fuel 
Meters 
Flow 
Liquid 
Liquid flow 
Liquid, formula control, 
bulletin 566-M 
Tank, liquid level 
Weighing, for conveyor belt 
installation 
Paint testing 
Recorder, photoelectric 
Regulating 
Regulators 
Temperature, crank adjusting, 
catalog JC-A 
Voltage, automatic, 
bulletin $351 
Remote measurement and control . 3511 
Rotameters, purge 53 
Temperature regulators ........ 351N 
Temperature regulators, 
bulletin 316 
Test sets 
Thermistors 
Thermometers, all metal 
Transmitters, pneumatic pressure. . . . 
Viscometers L$ 
Insulation 
Blankets, laminated mineral wool, 
bulletin 511 
Silicone rubber 
Thermal, specifications manual. . . . 
85% magnesia 
JOG. CRONAGBUNS gs uc.s » comipedans 132 
Jacketing, weatherproof, aluminum. . .171 
Jets 
Jets, steam, catalog S-7300 
Kettles 
Processing 
Processing, corrosion resistant... . 
Kilns, rotary, bulletin 115 
Laboratory apparatus ..........+++ 345¢ 
Laboratory facilities, process....... 242A 
Liners, tank, plastic 261B 
Linings, brick, impervious graphite, 
catalog §-6210 
Lining and covering, rubber 
Luminaries 
Magnets 
Magnets 
Grate, permanent, bulletin B-204. 
Hopper, permanent 
Materials handling, circus 
Materials handling equipment. 
Materials of construction 
Alloys, nickel base 
Aluminum bronze alloys 
Aluminum, sheet & plate 
Building sheets, asbestos cement. .. .78 
Copper & prass 3 
Copper & copper alloys 
Industrial. metals 
Nickel alloys, for handling HCl. . 
Nickel-alloyed iron 


.156a 


. 3481, 351P 








Steels, clad 
Steel, stainless 
Stainless steel, No. 20........ 14, 325 
Steel, tube, high temperature 
Meters, ring balance............ 92-93b 
Mill products, aluminum 
Mills, tube 
Mixing oo sere 


Emulsi er, ultrasonic 


Agitators, twin shaft . 
Automatic 
se ria SY RR ee PANES 32 
Blenders, twin shell, dry, 
catalog No. 12 
Chemical 
Dissolvers 
Double-arm, jacketed .......... 
High speed 
Homogenizers, circular 403... . 
Laboratory, catalog DH-50 
Muller-type 100-101 
Portable, electric and air driven, 
catalog B-75 
Side entering 
Side entering, catalog 104 
Top entering 
Top entering, propeller type, 
6 eee ey rae 123d 
Top entering, turbine & paddle 
types, catalog B-102 
Turbine 
Mixing vessels, double-motion 
agitator 
Molding machines, tube-type 
Motors 
Chemical 
Electric 
Electric 
Chemical 
Chemical, TEFC, bulletin 
GEA-4400 
Indoor & outdoor ............ 471 
Protected type, bulletin 
MU-185 
Splash proof 
Synchronous 
High —_ GEA-5426 
Low speed 
Low speed, GEA-5332 
Nozzles 


Spray 
S ray, bulletin N-616 
Oil burner, fuel-air control 


Packaging 
Closures, 
Packers, barrel 
Scales, filling, net-weighing 

Packings and gaskets 

Packings and gaskets, teflon. . 

Packing, rings, “C-V”, tefton 

Pa 


uipment 


.438, L507 


. Reproducing, autopositive 
Pilot plant equipment & services 
Pipe 
Aluminum 
Fittings & valves, impervious, 
graphite, catalog S-7000 
Glass, Pyrex 
Plastic threaded 
Saran rubber lined 
Steel, wood-lined 
Wood-lined 
Pipe and fittings 
Hard rubber 


532 


Pipe and pipe fittings, bulletin F-6. .272a 
Pipe and tubing 
Stainless 
Stainless steel 
Pipe cutter, flame 
Pipe file cap 
Pipe systems, portable 
Piping 
Piping, copper tube 
Piping, insulated, form 5205 
Piping systems, plastic 
Plating, flame 
Porcelain specialities, high 
temperature 
Power systems 
Chemical plant 
WE i okays bbs eek Res ee 42-43 
Power transmission equipment, 
bulletin A-624 
Preheaters, air 
Presses 
De-watering, continuous ........ T381 
Filter 
Processing equipment 
Processing equipment 
Hard rubber protected 
Project engineered 
Pullers, car 


Acid, bulletin E-7000 
Centrifugal 
Centrifugal 
Catalog 250 
Chemical 


Self eco 
Single stage 
Single stage, split case 
Standardized end suction, 
bulletin W300 B-4 
Chemical 
Constant stroke 
Impervious graphite 
Proportioning, bulletin 
4061-D 
Variable stroke, triplex 
Controlled volume, meter-driven. . 
Cycling jet, bulletin 5030 
Double suction 
Dredge, type G 
End suction 
— B-2300 
cial discharge 
Top discharge 
For viscous liquids ........... BL508 
Housing, deep-well 
Metering & proportioning, 
type “U” 


Metering, positive displacement, 
bulletin 300 

Processing, corrosion-resistant, 
bulletin V-837 ..... ten snes ds 350 

Proportioning, chemical, 
bulletin 1225-1 

Rotary 

Rotary, vacuum, gas ballast 

Rotating plunger, bulletin L51.. . 

Top suction, top discharge 

Turbine, vertical, bulletin 4700. . Be, 


Purifiers, gas 

Radiant units, panels & heaters 
Ramps, adjustable 

Rapper, magnetic 


Reactors, ethyl benzene, saran, rubber 
lined 
Rectifiers 


Rectifiers 
Mechanical 
Mercury arc 


Reducers, gear, herringbone......... 
Refrigerating machine, centrifugal... . 
Refrigeration equipment ......... 
Refrigeration equipment, water 
chiller 
Refrigeration systems 
Roasters, multiple hearth 
Rolls, drier, jacketed steel 
Safety lock, pressure vessel 
Safety equipment 
Safety equipment, goggles, with 
nylon eye cups 


Scales & weighing systems, 
SS MRED RN AP ghee rs aE 86 
Screen, hammer mill 
Scrubber, dust controller 
Sodding device .....0.50.5500 002 252A 
Seals, mechanical .:........5.5... 348F 
Separators 
Air 
Air, mechanical 
Continuous, liquids & suspended 
solids, bulletin C19 
Entrained liquid .............. B296 
Magnetic 
Magnetic 
Chute, bulletin M-3-A....... T296a 


L484 
. 248A 


Specific gravity, portable lab size. 
Shaft, right angle, variable ‘speed. . 
Silos, concrete stave 
Speed reducers, vertical & horizontal. .490 
Stacks, resin bonded glass laminates. . 304c 
OI I pc ss ph otk ot 40.5.4 257D 
Starters, motor, solenoid............ 129 
Strainers, wire screen, 

bulletin S-203 
Sulfonation plant, packaged 
Switchgear, metal-clad 
Tank cars, aluminum 


Aluminum, Horton 
General line 
Plastic 
Resin bonded glass laminates 
Storage, acid 
Tanks and ducts, plastic 
Tanks and towers 
Cylindrical 
Rectangular 
Television, wired, bulletin 1025C.... 
Tools, hand 
Towers . 


491 


Impervious 
catalog S- 
Trailers 
Hand truck 
Tank, liquid chemical 
Transmission machinery 
Traps, steam 
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Tubes CE TE ik ici vacacnwascs 





BO TOR oe ins cvecsavensobabee 22 Corrosion-resistant ...........04: 391 
Heat exchanger, aluminum. . .180-181b Corrosion-resisting, metals & 
Porous, seamless ..... 0s cescsees 414 GEE wh eeudcccuneadeses 500-501d 
POR. 4 sic ins den suecheee cuen 497 Diaphragm «....-..sseeeseeeeees 8 
Tubing Diaphragm, motor-operated, 
PE ci devscavesvevesouuceves 405a catalog No. F.L. 382-A........ 426 
PUNE akc Veswawess ans Shea" 405b Diaphragm, packless ............ 279 
Dietetic, Bexle os sca vikewns 70 For above or below floor levels. .. .480 
Metallic, flexible, seamless......... 83 Gate 
PO MO ios ois veces. coved 412 J, POTEET Ter eet 249 
og MELEE PPEEE CT CORTE 346D Raber: Maed .... 66 iienesenceen 315 
WOE, CORRE noc ccccnsseccies 314a ang OL PERT TTT EET 478b, 500-501b 
Tubing and hose, flexible metal, Lift plug, non-lubricated......... 151 
NE CONES ooo ccccccecanedes 44 Lubncant-sealed ...........++- 37-38 
- Ba Turbines TONE sc cncitv ec cednvnquageade 410 
Mechanical drive, Pressure reducing, bulletin 962..... 10 
bulletin GEA-4955A ........ 26-27 WOE i Sasnotevascccaacaniens 250B 
Steam, bulletin 135 ............. 283 Series 700, bulletin 700-2........ 165 
} Steam, bulletin SW-la........... 334 CT oP ey Pee 332 
Steam, multistage, bulletin S-146. .437 Solenoid, catalog No. 24........ R330 
Type E, Book B-3896........... 439 Spherical, dry powder......... TR484 
Vacuum processing equipment...... 403 , OS are 500-50le 
Valves......... 272f, 351C, 351J, 351U Steel, catalog 20 ........eceeecees 41 
Valves Vessels 
 SEETETEE EEE OCTETS 500-501a ET TET ee Pe ee 406 
eeu MEET OTS 253B Pressure, general line ......... T318b 
SP EE avin v's'o 0 vecuscns 91, 136 Process, steels alloys or clads...... 339 
Chemical service ...........0.4- 303 Water treatment 
 eeerrrrer Tyrer rr rer yt 6 Compression stills .......++++e++ 291 


Use This Handy Postcard to Help You in 





eee eee eee eee ewes 


Demineralizers, mono-column ...B318 


Tom exchangers ........ccsccesees 95 
Weighing systems, automatic, bulk 

MIE 5 5:64 ples 'snee veine¢ennas 182 
Welding equipment ............. 350K 
Wire cloth 

Fabrication and parts........... B290 

Weaving & fabrication........... 134 
Wise sede sooo a's ot on deinic ee sic B381 
Wires and cables, electrical......... 377 
Wires, extension, thermocouple, 

Delletin SOM... cece ccc cnss B288 
X-Ray equipment ............++- 348C 


SERVICES 


Engineering and construction 


Pestilaer plants ..5.00sssccccesve 470 
Mixing machinery, chemical...... . 297 
Nitric acid plants ...........+.- 387 
Process equipment ...........- 76-77 
Process plants ......... 119, 307, 390 
Processes, plants & equipment. . . .2,427 
Maintenance cleaning, with chemicals . 259 
Rep .cicceccecssresccences 351R 


Shipping, tank car, bulk liquids... ... 121 


Keeping Up-to-Date 


Circle numbers of desired items, fill in reverse side, tear out and mail 































. o 
CHEMICAL ENGINEERING: Send me more information about . . . (Card expires August 1) 
. Items in this Reader Service section as circled below: 
2 28-20) 66-670 108 146 178 248C 258A 272c 204 B320 3450 348F 350R B356 3890 418d 442f RAB 496 
6 30-31a 69 109 147 180-181a 248D 258B 272d 295 321 3462 348G 3503 357 300 419 443 474 497 
7 30-31b 70 111 148 = 180-181b 248E 259 272e T206a T322 346d 348H 350T 359 301 420 444 IA75 4980 
8 30-B1e 71 113 149 180-18le 248F 260 272f T206b B322 346A 3481 3518 360 302 421 445 RATS 498b 
9 32 73a 117 181 180-1814 248G 260A 272g T296c 323 S46B 3483 351b 361 303 422 446 IA76 4080 
10 33 «= 73Sti«<‘iDsKti«iKD 248H 2608 272A B296 T324 346C 348K 3510 T362 304 423 447 RA76 500-S0ia 
ll “ 4% 121 153 = -183 2481 261 2728 297 8324 S46D 348L 351A B362 305 424 448 477  500-50lD 
12 35-36 75 1238 154 =: 184 249 261A 272C 208% 325 346E 348M 351B 363 396 425 RAM 4788  500-50l0 
13 37-88 76-77 123b 155 1858 250A 261B 272D 208d 1326 S46F B48N 3510 364 397 426 450 478  500-501d 
4 39078 123e 1568 185d 2508 262A 272 299 B326 346G 3480 351D 365 308 427 4528 479 #8©TLSO2 
15 0 80679 1234 156d 186 251 263A 278 301 327 S46H S48P S351E 366 390 1428 462> 480 BLSO2 
16 41 80-81 12% 157 2461 252 2638 278 803 T328 3461 348Q 351F 867 400-401 TR428 452c 481 R502 
17 42-43 83 125 1588 242A 252A 263C 279 804a B328 3463 349 3510 368 402 429 4524 482 8 86508 
18 44-84-85 126 158b 0 24BA «= 252B 264A 280 804d 329 346K 350 351H 360 403 4290 453 1483 504 
19 4 8088 127 158 243B «= - 253A 2648 2838 804c L330 346L 350A 3511 870 404 431 454 RASS 1505 
20-21a 46-47 87 128 150 2480 263B 264C 284 3044 R330 346M 350B 3513 871 4058 482 455 1484 ROS 
20-21b 48 88-89 120 161 244A 254 264D 285 305 331 S46N 350C 351K 372 405d 483 456 ‘TRASS 506 
20-210 49 «= 90 130 162 2448 254A 265 T286 307 332 3460 350D 351L 373 406 434 457 BRASS L507 
22 50-51 91 131s 163 48606244C «= «255 266 «= B286 «809 «333 KGP B50 «851M T374 407 (435 «4582S 485 0 ROT 
23 92-938 131D 164 244D 255A 266A 287a B11 334 346Q 350F 351IN B374 408 436 460-461 486 TLSOS 
24-25 53 92-93b I18lo 165 244% 2558 267 287b 312 835 346R 350G 3510 377 4009 437 462 487 BLSOS 
26-27 54-55 94 132 1660-245 255C 268 T288 313 336 347, 350H 351P 378 410 438 4638 4888 R508 
28-298 56 0 80—-95 134 167 246A 255D 268A B288 Si4a 337 347d 3501 351Q 411 «430s 463s 488D = T'LS09 
28-29b 58-508 96-07 135 168 2468 256 2688 289 314d 338  347c 3503 351R B380 412 440 463¢ 488  BILSO9 
28-29¢ 58-59b 98 136 160 246C 257A 269 T2900 315 339 3474 450K 3518 T381 413 441 464465489 8500 
28-204 61 099 137 170 246D 2578 270 8200 317 340 348  350L 351T B81 414 4428 466 400 8 511 
28-29e 62-68 100-101 139 171 246E 2570 270A 291 T3i8a 342 348A 350M 3510 382 415 442 468-460491 525 
28-208 64 103 140 172-173 246F  #257D 270B T292 T3i8b 343 348B 350N 352 383 416 4420 470 402-493 526 
28-29¢ 65 103 141 174-175 247 257E 271 B292 B3i8 344 348C 3500 353 386 417 4424 471 494 5987 
28-20h 66-67, 104 142 176 248A 257F 2728 T293 319 3458 348D 350P 354 387 4188 442 1473 495 638 
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243B 246A 250E 255C 257A 261B 2638 266A 362A 362H 3620 364A 364H 3640 364V 365G 365N 2660 3663 3669 
243C 248A 250F 255D 2578 261C 263C 2668 362B 3621 362P 3648 3641 364P 365A 365H 3650 366D 366K 3668 
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Flashback .. . 


To make sure that you don’t miss any news that could help you with 

r job, Chemical Engineering is doing a double take for you. The 
istings on this and the following page is a repeat of the editorial 
listi only on chemicals, equipment and services featured iast 
month in New Equipment, New Products and New Technical 
Literature departments. Use the postcard below for more information 
on any item in this list. 


Metallic DONE ekkakeeetin 272B 
CHEMICALS Molding POURE oc csnivesiess 263D 
WE cesvcvecvcvcrcscsncees 264C REED pen 262A 
Ammoniated molasses ........... 364V Polyvinyl acetate .............+.. 270A 
Ammonium salts ............+++- Be MMB. cvvns sec cesdccndesoier 365A 
Cece eececovesccessors 362R Resins ..............+.+.-263E, 266A 
Chemicals hcp ouhce naa, CERCTEEE Tee 264D 
OI soak site xdus vs 0c aes 364E Resin dispersion ................ 270B 
Pharmaceutical ............++- 364D Safety, chemicals handling ........ 364B 
RN EE. os ss bod 5 cca a bec 263C Seamless capsules .............-- 266B 
Coati NE 55 bos Given sana 263A 
ee i ...  ocuwtn voce 366B Oe es ei he 364K 
EE es ie eat emai 3 “Sep ses 365F, 366M 
RIOD <5 5 90. savndendneenae 365H Trichlorobenzenes ............... 263B 
| TTTTOTT ELE oa 
Dimethyl isophtalate ............ 
Fa Pg cakda es imoeswe dea w 364P EQUIPMENT 
Fucl ofl additive ..........s00005 264B Air handling equipment 
a sees 262B Air conditioner ............... 244E 
Heat sealing compound........... 272A Blowers 
High boiling phenols............. 268A Srl wes acok esas owen 366H 
EME is iv iexcansaderks Seay Pee > MOE MOTE goo ci cvcccoeccccece 365E 


Seca sa bese b vak ans cedees 3651 
SE I os ss oo cacaenwes 366G 
SEE REbOKkdd oso c0scisuduee 366D 
SE eins skewene sctewasiwerks 366] 
Cladding machine, lead .......... 250A 
Cleaner, hydraulic jet....... 255A, 255C 
RINNE MOE 0 cainkoss00s4 00 de 248C 
SNE cavch essence csscenss 364R 
Control, pump sequence.......... 246A 

mveyors 

DE eS bWNE EHRs ce pesins eek 364F 

Bucket elevators .............. 365K 

Heavy duty roller ............. 256A 

NED. no sn o'dnb bobs pase 256E 

ee e . _ EERE ECE COSO ap De 362N 
Coupli 

eat COIS a Sate rE ae oe Se — 

EOE Pe ED a ee 252A 
Drives oa PPetavG aera kwwweoen 366P 

il ace lsc vp bs bear Wee OK ik 362G 
Dust collectors .........-.. 248B, 365L 
EE TP DIR DE 364T 
Fabricators 

Process equipment ............ 365D 
on RE SRE ae I eae ENS 364A 
PN MT. Sok vsrcencneees 257A 
Ber ere 243C 
PE SOE cc ccc es cr evercncue 254A 
PONE o kiinevcrsesicecess 243A 
Floodlight, vapor proof ........... 250C 
PU IID oi cok akvecdccecce 244A 
Generator, steam ............000. 244F 
Heaters, flat radiant ............. 244C 
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Instruments. . .362F, 362U, 364C, 364L, Lamp, mercury vapor gage Safety equipment 
364S, 364U, 3661, 366N, 366T Light, moving beam warning Respiratory protection 
Instruments Liner, drum Scoops, lift truck 
Analyze, infrared process Materials handling equipment 


Cycling control valve ; : 
Electronic control Materials of construction 


Electronic recorders 

Electronic transmission 

-_ a: apparatus Motor controls 
eiger counters : : 

Manual controls ae an Sp 

Measurement and control Pai ae : , 

we flow me ee ‘Temperature control 
eters il . Tray, distillation tower 


Pressure 
Potentiometers Trucks 
Hand 


Indicator, portable 
Nenesioes ee Lift and fork 


Resistance thermometer 
Saybolt chromometer 
Signal relay unit Globe, angle check 


S changer, miniature Water treatment 
imers 


Solids and acid handling 
Junctions box Submerged centrifugal 


Explosion proof Purifiers 
Vapor tight Roll, belt return 


Two Postcards—One for you, one to pass along 
Circle numbers of desired items, fill in reverse side, tear out and mail 


Joint, rotary pressure 
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More Help for You... 
It's fast. It’s easy. Chemical Engineering's 


Reader Service will bring you reprints too. You can 
use the postcard to get up-to-date data on processes, 


equipment, technology. 


Now Ready... 
Chemical Engineering's Reprint 32 


Evaporation—A valuable guide in solving your 
evaporations problem. How to define the problem, 
evaluate recommendations, compare standard types 
and newer evaporators. 50 


Every Month... 


This list will help to keep you posted as to what's 
available for your files. The postcard makes it con- 
venient to order 

Chemico!l Engineering's Flowsheets—150 fiowsheets of 


industrial processes. ($1.50). 
Data & Methods for Cost Estimation. 1—38 articles, 128 


pages .. . equipment, plants, operations. ($1.75). 
Dota & Methods for Cost Estimotion. li—-48 pages, 


mie te since April 1952. ($1). 
ire Prevention—Developments and trends. (50¢). 


foxaas Development ——- Basic approaches, examples. 


(50¢). : 

Materials of Construction—J14th biennial report . . . 
with directory of materials and manufacturers. ($1). 
Organic Unit Processes—Recent advances. (50¢). 
Gless—How and why it’s used in process plants. (50¢). 
Sublimation—Equipment techniques, theory. (50¢). 


Chemical Engineering's Reader Service Postcard 

















heds and equipment. (50¢). 
New Processing Tools — Trends and developments in 
equipment, techniques. (50¢). 
Plant Defense—Control disaster by enemy attack, 
espionage. (50¢). 
Pumps—Classification and characteristics . . . 
pumps . . . how to select. (50¢). 
22 Reprint 220 & 22b ($1). 
22a Process Instrumentation—48-p. report . . . 
selection, push-button plants. (75¢). 
22b Process Instr ti 16-p. chart Guide to Process 
Instrumentation Elements. 350 instruments. (35¢). 
24 Builders of the Chemical Century—The ee who 
have made chemical engineering in the U. S. 
industry problems of the future. ($1). 
25—Size Reduction —Selection of crushing, grinding and 
pulverizing equipment. (50¢). 
26 Petrochemical Processes — Flowsheets and descriptions 
of 23 major processes. (50¢). 
27 Adsorption— What it can do, its mechanism, latest 
design practice, expectations for the future. (50¢). 
28 Solids Feeders—How to lick feeding difficulties with 
fs solids and semi-solids. (50¢). 
and use protective coatings. ($1). 
30 Plants and Processes—A 32-p. tabulation of 797 plant 
projects and 292 technology advances in 1952. (75¢). 
31 The Year for Decisions—Guidance for chemical manage- 
ment facing critical decisions in the year ahead. (75¢). 
32 
aon. and evaluating manufacturers’ recommendations. 
g 
Order C.O.D.: 
The directions of the other side of the postcard 
make ordering simple. 


chemical 


economics 





Materials of iow to evaluate, select, test 
Evaporation—A guide for solving your evaporator prob- 
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ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . . . all combined into 
LAT -Meeeliil lela a oloh./-1am lela delel ee 

Don't put up with make-shift assemblies when you tao may be enjoying 
these advantages. Master Motors, available in thousands and thousands 
of types and ratings (up to 200 HP) give you a selection you can get 
nowhere else. 

Open, enclosed, splash proof, fan-cooled, explosion proof... hori 
zontal or vertical... for all phases, voltages and frequencies. ..in single 
speed, multi-speed and variable 
speed types _ with or without 


Litelalel x Mol m@melial-iand o\-talelmc-telilast; 


. with 5 types of gear reduction up to 432 to | ratio. .. with electric 
brakes .. . with mechanical variable speed units . .. and for every type 
of mounting .. . Master has them all and so can be completely impartial 


in helping-you select the one best motor drive for YOU. 

Select the RIGHT power dries from Master's broad line and you can 
increase the saleability of your motor driven products. . . improve the 
economy and productivity of your plant equipment, 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO . 
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Glassed Steel 


distillation assemblies 
give you 


plus the working strength of steel 


Glassed steel distillation assemblies are exten- 
sively used in today’s chemical processing be- 
cause of the corrosive nature of the high tempera- 
tures and vapor conditions involved. 

Even at these elevated temperatures, and in 
the vapor phase, Pfaudler glassed steel is resist- 
ant to all acids except hydrofluoric. It can be 
used for either vacuum or pressure operation and 
with either steam or high-temperature heat 
transfer oils as the heating medium. 

Pfaudler pre-engineered distillation assemblies, 
for pilot plant or full-scale production, are a very 
real short-cut to getting into operation in a 
hurry. Every component part—including tapered 
adapters and 179° return bends—is a Pfaudler 
standard. Teflon gaskets complete the protection 


THE PFAUDLER CO. 


afforded by the glassed steel equipment. 

The ever-present possibility of a process 
change only serves to enhance the value of 
Pfaudler glassed steel process equipment. Its 
almost universal corrosion resistance gives it 
versatility unmatched by any other material of 
construction readily available today. 

To give it working strength, Pfaudler glass is 
fused to steel in huge furnaces at temperatures of 
1500-1700° F. This high-temperature firing locks 
the glass to the steel and makes it hard and tough. 

Pfaudler factories are located in Rochester, 
N. Y.; Elyria, Ohio; Leven, Fife, Scotland; and 
Schwetzingen, Baden, Germany. 

Write for Bulletin 894-D-1, our general catalog 
on chemical processing equipment. 


ROCHESTER 3, N. Y. 
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